UWOMJ Volume 28, Number 1, January 1958 by Western University
Western University
Scholarship@Western
University of Western Ontario Medical Journal Digitized Special Collections
1-1958
UWOMJ Volume 28, Number 1, January 1958
Western University
Follow this and additional works at: https://ir.lib.uwo.ca/uwomj
Part of the Medicine and Health Sciences Commons
This Book is brought to you for free and open access by the Digitized Special Collections at Scholarship@Western. It has been accepted for inclusion in
University of Western Ontario Medical Journal by an authorized administrator of Scholarship@Western. For more information, please contact
tadam@uwo.ca, wlswadmin@uwo.ca.
Recommended Citation
Western University, "UWOMJ Volume 28, Number 1, January 1958" (1958). University of Western Ontario Medical Journal. 243.
https://ir.lib.uwo.ca/uwomj/243
CONTENTS 51 
52 
5I 
64 
69 
75 
82 
86 
88 
VOLUME 28, __ _ 
-- 1958 
UllNAL I 
UNIVffiSITY Ot WfSTffiN ONTARIO 
London, Canada 
SYMPOSIUM ON PEDIATRICS 
FOREWORD J. C. Rathbun, F.R.C.P.ICI 
PERINATAL MORTALITY Dominic Pantalony, ' 58 
THE PULMONARY HYALINE MEMBRANE SYNDROME 
Gerald J. A. Cropp, '58 
ENURESIS AS A PSYCHOSOMATIC PROBLEM 
IN PEDIATRICS lan D. Graham, '58 
EPILEPSY Gary J. 0. Welsh, '58 
PED IATRIC VIROLOGY 
THE COXSACKIE VIRUSES John B. Dalton, '60 
THE ECHO VIRUSES Glenn L Oliver, '60 
THE ADENOVIRUSES V. Cecil Wright, '60 
PEDIATRIC PHARMACOLOGY Theodore N. Siller, '59 
CURRENT RESEARCH IN PEDIATRICS AT U.W.O. 
Lawrence A. Burk, '59 
SOME MEDICO-LEGAL ASPECTS OF FLEXION-
EXTENSION I ' 'WHIP-LASH"I INJURIES OF 
THE NECK F. Riggall , F.R.C.P. & F.R.C.S. !Edin.l, 
F.R.F.P.S. !Gias.l 
93 ABSTRACTS AND BOOK REVIEWS 
96 NEWS AND VIEWS 
97 RECENT ACQUISITIONS IN THE LIBRARY 
98 ALUMNI AND FACULTY NEWS 
A picture of satisfaction-and why not? This 
baby loves its Farmer's Wife. and mother 
know that the formula milk recommended 
for her baby wa prepared especially for infant 
feeding and infant feeding alone. 
Evaporated Wlwle Milk 
Concentrated Partly Skimmed Milk 
Concentrated Skimmed Milk 
Farmer's Wife 
FORMULA MILKS 
COW AND GATE ( CANAD A) LIM ITED, Br o ckville, O nt a ri o 
"Speciali ts in the processing of milk food s for infant feeding" 
----~For~ord--------------------------------------------
2 
On several occasions in the past few years, there have been articles wondering 
why the best graduates cannot be attracted to the arduous specialty of Obstetrics 
and Gynecology. We must face it, it is arduous but always rewarding. 
Wherein lies its attraction and fascination? Certainly not in the cold winter 
drives to the hospital at dawn, and yet at this time one sees the city or country at 
its quietest. There is always the opportunity of seeing the sunrise in its glory, 
and the unexpected wild life in the city. Certainly not in the loss of sleep, and 
yet there is a certain camaraderie that the night hours bestow upon doctors, students, 
nurses and patients, which is perhaps overlooked during the more hectic and 
matter-of-fact daylight hours. 
No, the attraction lies in the joy of helping the young mother in the great 
event of delivering her first baby. At this moment you are the man of the hour 
-showered with disproportionate gratitude from this usually very healthy young 
woman. 
Even on the gynecological side, you must be prepared to be a frank advisor 
in matters pertaining to the sex and reproductive functions. The surgery is mainly 
reparative or for benign conditions. There is therefore the integral satisfaction 
of the successful operation. Lastly, in dealing with gynecological cancer, there is 
the almost realized hope of prevention or permanent cure in the continuing pro-
gression towards early asymptomatic diagnosis. 
A famous obstetrician, now unfortunately dead, used to consider the manage-
ment of labor as involving three factors- the horse (driving forces) , the track 
(the passage) and the jockey (the passenger) . These three sets of odds had to 
be carefully considered. I would add a fourth-the successful punting instinct 
of the obstetrician, who by balancing these relative risks can bring this now almost 
surefire gamble to a successful conclusion. This is one of the fascinations of 
obstetrics, the art of honest gambling. 
Every careful judgement made must involve the lives of two people. Para-
mount to the decision must be the safety of the mother, but the fetal interest must 
not be forgotten . In this day, the gamble involving the safety of the mother has 
almost been removed. Not sufficiently to allow us to be complacent, but suffici-
ently for us to concentrate our main focus upon the problem of increasing fetal 
salvage. It is to the decrease of fetal risk without jeopardizing maternal safety 
that our main effort must be directed. 
A recent editorial complained of lack of incentive in the medical research 
horizon. With the Collip Laboratory as an example, this &hool need never fear. 
The field of reproductive endocrinology can be· fittingly termed a fertile one. The 
field of pre-birth feto-maternal physiology is virgin-in a sense. It presents a 
so far unexplored and unanswered challenge. 
I end this foreword , congratulating the Editor and his contributors on this 
issue, saying to myself that I do not believe that in our student group there is any 
lack of obstetrical explorers. 
Robert A. H. Kinch, F.R.C.S.(C) , M.R.C.O.G., 
Professor and Head of the Department of Obstetrics and Gynecology, 
The University of Western Ontario. 
U.W.O. MEDICAL JOURNAL 
Symposium on 
Obstetrics and Gynecology 
Foreword 
I am honored fo be asked to write a foreword to this excellent issue of The 
University of Western Ontario Medical Journal. It provides me with a timely 
opportunity of saying how happy I am to have joined the staff of The University 
of Western Ontario. 
On taking up such an appointment one supposes one should meet one's future 
students with trepidation, not at the thought of being bullied by them, but that 
the effort of driving knowledge into unreceptive heads might prove too much. 
Thus, was one worry spared me. I had seen the class of 1957 remain unshaken 
by exhaustive, and exhausting, cross-examination. I was expecting the best; the 
high standard of these papers confirm the expectation. 
This issue, devoted to Obstetrics and Gynecology, consists of arbitrarily chosen 
seminars presented by the authors to a critical audience of class members at 8.30 
on Monday mornings. 
Being somewhat sympathetic to Markowitz' statement that "The didactic 
lecture is a procedure by which the notes of the lecturer are transferred to the 
notebook of the student, generally without passage through the mind of either"-
this form of education appeals to me. 
The rules of the game consist of a review of some compulsory subject, set by 
the whim of a dictatorial resident. This review is expected to represent some 
research off the beaten track of the textbook and to be presented, if possible, in 
twenty minutes, on the theory that beyond this time, a captive audience gets restive. 
When compiled into a symposium, the prolix give ample opportunity for radical 
surgery and editorial savagery. 
The final results speak for themselves. They range from a concisely organized 
presentation from Miss Sandor, through evidence of Waldo Stavraky following 
in a polished way in his father's footsteps, to Henry Zeiter's 29-page marathon. 
This had to be presented with many pauses for liquid refreshment, and the final 
result is truly a skillfully mutilated masterpiece. leon Wolfe explains the art of 
urination as no one else can. 
In a more serious vein, it is entirely fortuitous that this issue contains an 
article on the Collip Medical Research Laboratory. We are happy to take this 
opportunity to add our message of congratulations to the many who have already 
congratulated its eminent director on his fine service to the cause of Medical 
Research. long may he be honored, both for his past accomplishments and for 
his present active direction of this institution. 
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Modern Concepts of 
Heart Disease and Pregnancy 
HENRY J. ZEITER, '58 
INTRODUCTION 
Nowhere is the intricate relationship between physiology, internal medicine 
and obstetrics more clearly seen than in heart disease complicating pregnancy. 
That is why the investigation of this subject can be most rewarding. Even prob-
lems in surgical management, in the choice of anesthetics, and in preventive 
medicine are introduced here and there, and add to the interest of this condition. 
One satisfaction obtained from investigating the extensive literature on the subject 
is the basic agreement among most authors. This is encouraging since medical 
literature has become notorious for its disagreement on any subject one can think 
of. But here, in heart disease and pregnancy, even the statistical figures seem to 
agree with in limits, an oddity not as much astonishing as it is earnestly helpful 
to the perpl exed student. 
HISTORY 
Interest in the subject of pregnancy and 
heart disease is fairly recent. One of the 
earliest important books on the subject 
was A. McDonald's "The Bearing of 
Chronic Disease of the Heart upon Preg-
nancy, Parturition and Children" pub-
lished at London in 1878. Huntington 
in 1916 wrote about the rarity of infor-
mation on the subject and was probably 
right in saying that "volumes have been 
written about puerperal sepsis, but only 
occasional articles on heart disease and 
pregnancy, although heart disease kills 
twice as many women as sepsis." The next 
important work was J . Mackenzie's 
"Heart Disease and Pregnancy" published 
at Oxford in 1921. Mackenzie assailed 
obstetric literature for not containing the 
slightest indication of any advance in the 
study of heart disease and pregnancy in 
the previous forty or fifty years. 
Since that time great advances have 
been made in the investigation of this 
subject and many important monographs 
have been published dealing specifically 
with it. A few of the more important 
ones will be mentioned here: Frey in 
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1923; Jensen in 1938; Hamilton and 
Thompson in 1941; Sampson in 1945; 
Bunim in 1950; Burwell in 1954; Abram-
son and Tenney in 1955; and Mendelson 
in 1957. Jensen listed more than 1500 
references . 
INCIDENCE AND ETIOLOGY 
Most authors agree to a surprising de-
gree on figures of the incidence of heart 
disease in pregnancy. The incidence 
of heart disease complicating the total 
number of pregnancies was given by 
Hamilton in 1941 as 1.7%; by Westman 
in 1945, after compiling a phenomenal 
series of 197,000 pregnancies, as 0.7%; 
and by Vander Veer in 1954 as 1.5%. 
The maternal mortality resulting from 
this association of heart disease and preg-
nancy was in turn given by these same 
authors as 4.9%, 3.5%, and 2.6% respec-
tively. From 1890 to 1930 the mortality 
had decreased from about 10% of all 
pregnant cardiacs to about 7%, and since 
1930 the mortality rate has fallen to about 
3% and is still on the decline. 
At present, an average figure for the 
frequency of heart disease complicating 
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pregnancy is 1-2%. Of these patients the 
affection is of rheumatic origin in about 
85 to 95% and congenital in 2 to 6%. 
Mitral valve disease is present in the 
majority of pregnant cardiac patients. 
Eighty-five per cent of patients were 
rheumatic and of these 90% had mitral 
stenosis alone or in combination with 
;ome other valvular lesion. We may there-
fore picture the typical pregnant cardiac 
Patient as a sufferer of rheumatic heart 
disease with a mitral lesion and a mitral 
rtenosis m11rmur in the maiority of cas1s. 
The average maternal mortality of 
pregnant cardiacs with a rheumatic lesion 
is 1 to 4% at the present time. Swedish 
workers report figures as low as 0.31% 
(Golden), which is not much higher than 
the reported figures of maternal mortality 
in normal patients. A more accurate sum-
mary of the position with regards to all 
cases of heart disease in pregnant women 
is given in the statement that 90% of the 
cases are mild with a mortality rate of 
0.5% or even less, and 10% of the cases 
are severe with a mortality rate of 10%. 
The mortality rate in pregnant women 
with congenital heart disease is consider-
ably higher than with rheumatic heart 
disease. The reported figures are 8-12% 
and are as high as 20% in patients with 
coarctation of the aorta. 
Heart disease is gradually becoming 
the commonest cause of maternal mortality, 
if it has not become so already, and has 
surpassed postpartum hemorrhage, toxemia, 
and infection. Vander Veer, Stromme, 
and Gordon already consider heart disease 
to be the greatest single cause of death 
during pregnancy and the puerperium at 
their respective hospitals. Mendelson, 
writing in the April 1957 issue of the 
Surgical Clinics of North America, reported 
that from 1950 to 1955 at the New York 
Lying-In Hospital heart disease was the 
commonest cause of maternal death, fol-
lowed by cancer, infection and toxemia. 
Some authors do not agree with these 
figures and place heart disease as second, 
third , and, rarely, fourth as a cause of 
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maternal death. All agree that there is 
a relative increase in the importance of 
heart disease as a cause of maternal death. 
The commonest immediate ca~~se of death 
in women with heart disease is congestive 
heart failure. Hamilton and Thompson 
quoted 60% of the deaths as being due 
to congestive heart failure, 14% to sepsis, 
12% to pulmonary embolism, and the 
rest to other minor causes. Of all preg-
nant cardiacs only about 4% develop 
heart failure for the first time ever during 
the pregnancy period. If a patient has 
had one or more attacks of congestive 
heart failure before term, the mortality 
rate rises to 8%. If failure is actually 
present at delivery the mortality rate rises 
rapidly to 30 to 45%. 
Other minor causes of heart disease in 
pregnancy are essential hypertension, 
present in from 2 to 4% of pregnant 
cardiacs, bacterial endocarditis, syphilitic 
heart disease, acute rheumatic endocar-
ditis. 
The marked reduction in mortality in 
this group of patients is due to a variety 
of factors. Most important of these is 
the establishment of "cardiac-obstetrical 
clinics" in the major lying-in hospitals. 
Many authors demonstrate how a sharp 
drop in the mortality rate occurred con-
comitantly with the establishment of these 
special clinics in their respective hospitals. 
The Hospital of the University of Cali-
fornia at San Francisco bas reported no 
cardiac deaths in its obstetrical service 
for some years now. The Margaret Hague 
Maternity Hospital in New Jersey has 
cared for 700 pregnant cardiac patients 
over the last 13 years with only 2 mater-
nal deaths reported. Other important 
factors are the use of antibiotics in con-
trolling infections in cardiac patients, and 
the decline in the use of caesarian opera-
tion. The close cooperation that is needed 
between cardiologist and obstetrician dur-
ing pregnancy, labor, and the puerper-
ium cannot be over-emphasized. 
U.W.O. MEDICAL JoURNAL 
PHYSIOLOGY 
Among the significant physiological 
adaptations to pregnancy are an increased 
oxygen consumption, an increased cardiac 
output, an increased heart rate, an in-
creased blood volume, an increase in the 
total body water, an increase in the red 
cell mass, and a rise in the venous pres-
sure of the lower extremities. These 
physiological adaptations to pregnancy 
follow a slowly developing pattern. The 
rise in venous pressure of the legs is 
primarily due to the pressure of the en-
larging uterus on the iliac system of veins 
at the pelvic brim and to the increase in 
intra-abdominal pressure. Other changes 
are not so easily explained. 
For example, the cardiac output under-
goes one of the most profound changes. 
It increases in quantity to about 40% or 
50% above its original non-pregnant 
level. In the last four to eight weeks of 
pregnancy it falls below its previous maxi-
mum level. This fall is almost universal 
and whatever its mechanism, its function in 
preparation for the circulatory stresses of 
parturition is obvious. Following delivery 
the cardiac output increases again for a 
few days by almost 30%, regaining its 
non-pregnant level by the end of the sec-
ond post-partum week. Adams, using the 
Fick principle, put the value of this car-
diac output as high as 7.1 liters per min-
ute following delivery. He describes two 
factors responsible for this sudden in-
crease in output after delivery- firstly, 
the final uterine contraction squeezes 
extra blood volume from the maternal 
sinuses into the systemic circulation, and 
secondly, at that time the pressure of the 
uterus on the great veins of the pelvis 
and lower extremities has been released. 
Both of these factors account for an in-
crease in venous return to the heart, and 
therefore, lead to an increase in cardiac 
output. Hence, the importance of post-
partum care in cardiac patients, especi-
ally if they had had a previous history of 
heart failure. While these changes may 
be viewed as adaptive mechanisms in the 
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normal pregnant patient, the diseased 
heart with diminished functional reserve 
may be unable to cope with them. The 
consequence may be a transformation of 
the adaptive mechanisms into pathologi-
cal ones. 
As a rule, however, if a patient has 
gone through the first 32 weeks of preg-
nancy without heart failure, the chances 
are small that she will develop heart 
failure for the first time during labor 
or postpartum. 
DIAGNOSIS 
A careful evaluation of the cardiac 
condition in all pregnant women is of 
paramount importance. The great ma-
jority of the patients with heart disease 
who become pregnant are cognizant of 
their cardiac condition. In a small num-
ber, however, 'the presence of heart dis-
ease is unknown to the patient and if 
missed by the attending physician can 
lead to dire consequences. On the other 
hand, erroneous evaluation of a gesta-
tory heart as cardiac disease which is not 
present, may result in unnecessary treat-
ment and may have psychologically last-
ing effects. Therefore it behooves us to 
review certain signs and symptoms 
found in the normal non-cardiac preg-
nant patient which may easily be con-
fused with heart disease. 
Dyspnea at rest and on exertion and 
orthopnea are common complaints, es-
pecially in the latter half of pregnancy. 
The dyspnea is due to the increased 
respiratory effort to ventilate the de-
flated lungs of pregnancy. Sometimes 
respiratory distress, choking sensations 
and palpitation occurring at night may 
simulate an attack of paroxysmal noctur-
nal dyspnea. But frothy or blood-
stained sputum and persistent riles are 
always pathological. Edema of the legs 
develops in about a quarter of preg-
nant women, usually in the last two 
months of gestation. This is a local 
phenomenon due to compression of the 
5 
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iliac veins by the enlarged uterus. No 
venous engorgement in the cervical reg-
ion should be present. Relative cardiac 
enlargement is usually due to the trans-
verse elevation of the heart by the rising 
diaphragm and to the lordosis commonly 
seen in pregnant women. Thus, X-rays 
disclose displacement of the heart up-
ward, laterally and forward as pregnancy 
advances, and the transverse diameter 
may thereby be slightly increased. Most 
authors confirm the presence of a sys-
tolic murmur in the great majority of 
pregnant women at some time during 
their pregnancy. It is usually grade I 
or sometimes grade II and is best heard 
at the apical and pulmonic areas. A third 
heart sound is frequently audible and 
may be mistaken for the gallop rhythm 
of heart failure. The electrocardiogram 
may show some left axis deviation. 
In the investigation of a pregnant 
woman in whom heart disease is sus-
pected or known to be present, nothing 
is more important than a careful history 
and physical examination. The absence 
of a history of rheumatic fever is quite 
unreliable in ruling out hearf disease. In 
the examination of the patient careful 
search should be made for evidence of 
mitral or aortic lesions particularly, and 
the final diagnosis of these lesions is 
made with the stethoscope. The soft, 
high pitched, early diastolic murmur of 
aortic insufficiency is usually heard best 
over the midbasal area of the heart. The 
commonest and most important valvular 
lesion to search for is mitral stenosis. 
The typical crescendo presystolic mur-
mur of "pure" mitral stenosis, ending 
in an accentuated first heart sound, may 
be heard only in a very localized area 
at times about or slightly to the right 
of the PMI. With the onset of atrial 
fibrillation or cardiac failure a diastolic 
murmur, which may have been easily 
heard previously, may become greatly 
diminished. A fluoroscopic examination 
usually demonstrates the presence of left 
atrial and right ventricular enlargement 
in these patients. The possibility of con· 
genital heart disease, of hypertension, or 
of an active rheumatic infection should 
also be kept in mind. 
The diagnosis of heart failure in 
pregnancy and labor assumes great im-
portance after it had been established 
that the patient has heart disease. The 
physician must also answer to himself 
and the patient as to the possibility of 
her going into heart failure while carry-
ing the pregnancy. A major clue in this 
respect is the history of a previous diag· 
nosis of heart failure in that patient. 
Oppel states that "congestion of the 
lungs is by far the most frequent and 
important sign of heart failure during 
pregnancy .. . Moreover, it is precipi· 
tated by the pregnancy before it would 
have otherwise occurred in the normal 
course of rheumatic heart disease." In 
many patients congestion of the lungs 
is for a long time the only manifestation 
of heart failure . 
Mendelson and Pardee state that "any 
elevation of the pulse rate above 110 per 
minute occurring during the first stage 
of labor, alone or in combination with 
an elevation of the respiratory rate 
above 24 per minute, constitutes a po-
tent omen of the approach of congestive 
heart failure in the confined pregnant 
cardiac." They claim further that "no 
instance of cardiac failure occurred in 
patients with both pulse and respiratory 
rate below the critical levels mentioned 
during the first stage of labor, regard-
less of the severity of the cardiac con-
dition as indicated by the antepartum 
functional classification." 
PROGNOSIS 
The functional classification adopted 
by the New York Heart Association 
divides cardiac patients into four cate-
gories: 
Clem I: Includes patients with cardiac 
disease which does not limit activity. 
U.W.O. MEDICAL JouRNAL 
Ordinary physical activity does not cause 
discomfort. The patients have no symp-
toms of cardiac insufficiency nor do they 
have anginal pain. 
ClaJJ 11 : Patients with cardiac disease 
which produces slight limitations of 
activity. They are free from symptoms 
while at rest but ordinary activity is 
accompanied by undue fatigue, palpita-
tion, dyspnea, or anginal pain. 
C/aJJ Ill: Patients with cardiac disease 
which produces marked limitation of 
activity. Less than ordinary activity is 
accompanied by undue fatigue, palpita-
tion, dyspnea, or anginal pain. 
Class IV : Patients with cardiac disease 
which prevents them from carrying out 
any activity without discomfort. Symp-
toms of cardiac insufficiency or anginal 
pain are present at rest, and any activity 
increases them. 
Hamilton recognizes two groups-those 
in Classes I and II he refers to as 
"favorable" cardiacs, and the rest he re-
fers to as "unfavorable". This simplified 
classification has value in management. 
The maternal mortality in the great ma-
jority of patients, classified as "favor-
able", should under proper care be only 
slightly greater than the rate for one 
year of living among those cardiac pa-
tients who are not pregnant. This is 
true only if the pregnant patient seeks 
and receives proper medical care. If not, 
no matter how skilled the obstetrical 
care, the risk of death in this group is 
nearly as great as if they were in the 
minority classified as "unfavorable". 
In general, several criteria have been 
used to select the good risks from the 
bad ones. Those most commonly cited 
include the amount and degree of struc-
tural damage in the heart, the functional 
capacity of the heart, the size of the 
heart, the age of the patient, a history 
of antecedent congestive heart failure, 
and the presence of auricular fibrillation 
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and other associated complications. 
There is, however, little agreement 
among authors as to the relative signifi-
cance of each of these factors. Bunim 
and Appel have found that there is a 
basic principle by which the prognosis 
of rheumatic heart disease complicated 
by pregnancy may be determined. This 
is done by establishing the position 
which a given patient occupies in the 
natural course of rheumatic heart dis-
ease, providing the pregnancy itself does 
not significantly alter the basic natural 
history of the disease. According to 
Bunim and Appel the natural history of 
rheumatic heart disease may be said to 
consist of four phases: 
1. An initial infection, which may be 
manifested by carditis, polyarthritis, 
chorea, or pains of muscles and 
joints. 
2. One or more re-exacerbations which, 
like the primary episode, may follow 
a beta-hemolytic streptococcal infec-
tion of the upper respiratory tract. 
3. An inactive period lasting usually 
from adolescence to the fourth de-
cade in which there are usually 
neither recurrences nor evidence of 
decreasing functional capacity. 
4. Lastly, a diminution in cardiac re-
serve, leading progressively to con-
gestive heart failure with or without 
auricular fibrillation, to periods of 
chronic invalidism, and finally to 
death. 
It is in the third phase that most preg-
nancies occur and are seen by the 
physician. This may explain why the 
majority of patients do well. It is, there-
fore, of the utmost importance to recog-
nize when a women who is pregnant or 
who is contemplating pregnancy is ap-
proaching the fourth and final phase 
of her disease. Here pregnancy may be 
"the last straw that will break the 
camel's back." 
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It is evident that a patient who has 
had heart failure during the course of 
a previous pregnancy will almost cer-
tainly develop decompensation again, 
unless the cardiac failure was due to 
circumstances not likely to recur, such as 
active rheumatic carditis, and unless car-
diac surgery has been carried out in the 
elapsed period betwen the two preg-
nancies. 
To all these must be added two addi-
tional factors which are of great import. 
One is the socio-economic class of the 
patient which often may determine the 
outcome well in advance, and the other 
is the presence of any uncontrollable 
obstetrical or medical complicating con-
ditions which may aggravate the precari-
ous cardiac situation. One must not be 
fooled by the term "socio-economic class", 
however, since staff patients under ex-
pert eyes often receive better care than 
do many private patients who are under 
sporadic care. 
Finally, the question arises of whether 
pregnancy itself has any effect on the 
heart disease, in terms of long range 
prognosis. Bunim believes that "pro-
vided the patient goes through preg-
nancy successfully, having been pregnant 
will not materially alter the course of 
her disease or shorten her life". Vander 
Veer states that "It is now generally 
agreed that inactive rheumatic heart dis-
ease is not worsened, or the life span 
of the patient shortened, by a successful 
uncomplicated pregnancy." 
PREVENTION 
It is not within the scope of this 
paper to include a discussion bf specific 
management. However, since the ulti-
mate purpose behind the meticulous care 
given to the pregn;tnt cardiac patient is 
the prevention of heart failure, a few 
words on prophylaxis and care during 
the pregnancy will be given. 
Since the majority of young patients 
with rheumatic heart disease marry and 
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the great majority of those who marry 
undergo pregnancy, and since success de-
pends greatly on planned action, timely 
education of all female patients with 
heart disease is always the first step in 
the care of this condition. Therefore, 
the treatment logically begins in the 
period prior to marriage with advice and 
education from the conscientious physi-
cian. This is continued after the patient 
becomes pregnant. In general, one must 
attempt to make a place in the patient's 
cardiac budget for the expenditures of 
pregnancy, by trying to eliminate other 
coincidental expenditures if present. 
We turn now to a consideration of 
various factors which demand an increase 
in cardiac load, but which have the fur-
ther essential advantage that they can be 
limited or eliminated. The most impor-
tant of these are discussed here. 
1. Physical /fcti11ity. The limitation or 
complete prohibition of specific acti-
vities which the physician has reason 
to believe may be excessive or harm-
ful to the patient with a heart con-
dition must be stressed. This problem 
of physical activity is strictly individ-
ual depending on the patient's cardiac 
reserve and the way she fits in the 
accepted fundamental classification. As 
a general rule, two hours of rest dur-
ing the day divided between morning 
and afternoon, and ten to twelve 
hours of sleep at night should be the 
absolute minimum. 
2. Emotional Stress. One of the emotional 
burdens of the pregnant cardiac is her 
preoccupation with both her preg-
nancy and her heart disease. Burwell 
describes the case of the pregnant car-
diac patient who had to stand help-
lessly on a veranda and watch, while 
her son with congenital heart disease 
was bitten in the face by a bulldog. 
Within one hour she was in frank 
pulmonary edema with a pulse rate 
of 120. "Reassurance, a little pheno-
barbital, and the sight of her son, 
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who wasn't as badly hurt as she had 
feared," were followed by a miracu-
lous disappearance of the congestive 
phenomena. She eventually went nor-
mally to term." 
3. Infectiom. These ~re very commonly a 
precipitating factor of heart failure in 
cardiac patients with valvular disease. 
A slight touch of lobar pneumonia 
which may be localized to a single 
lobe will give rise to fever and cough-
ing, thus increasing the work of the 
heart, and eventually leading to heart 
failure if left unchecked. Thus, it is of 
the utmost importance that the patient 
be instructed in the first trimester re-
garding the danger of respiratory in-
fections, and especially insidious viral 
infections of the influenza} type. She 
should report to the clinic or to her 
physician at once if such infections 
set in. 
4. Restriction of Salt as a preventative 
against undue weight gain and edema 
is of unquestioned value, especially in 
the second half of pregnancy. The 
average daily diet contains from 6 to 
15 grams of sodium chloride. This 
can be reduced to 3 to 4 grams by 
omitting foods which obviously con-
tain salt (ham, crackers, and so forth) 
and by not adding any salt to the 
cooking or at table. This amount can 
be further reduced if salt-free butter 
and bread are used. 
5. Any Anemia present should be cor-
rected by the routine use of iron salts 
and vitamins. Ferrous sulphate 5 gr. 
t.i.d. is adequate, during the preg-
nancy. 
6. Ectopic Rhythms with Tachycardia may 
be followed by a rapid ventricular 
rate and in patients with mitral sten-
osis this may be enough to precipitate 
pulmonary edema rapidly, due to in-
efficient action of the heart. If abso-
lutely needed, quinidine sulphate may 
be given in gradually increasing dos-
age, following a test dose of 100 
mgm. 
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1. Thromboembolic Phenomena. Mendel-
son considers the prevention of throm-
bophlebitis by appropriate manage-
ment of varicose veins and avoidance 
of venous stasis in general, to be most 
important. If thromboembolic phe-
nomena appears, anticoagulation may 
be instituted. 
8. Control of Specific Cardiac Diseases. If 
conditions such as acute rheumatic 
fever or subacute bacterial endocard-
itis are present they should be prompt-
ly treated. However, it is always bet-
ter to prevent these than to have to 
treat them. Fortunately both are in-
frequent in pregnancy. 
Finally, let me emphasize again that 
there are two variables involved in preg-
nancy associated with heart disease. One is 
the total burden imposed on the heart by 
controllable extraneous factors, and the 
other is the condition of the heart itself. 
If the total load is great enough and if no 
steps are taken to lessen it, congestive 
phenomena may well appear in patients 
with minimal heart disease, who would 
otherwise have been classified in the 
"favorable group". With proper care, on 
the other hand, pregnant patients with 
severe heart disease may be brought into 
this desired "favorable group" and suc-
cessful prevention of heart failure can 
thus become a reality. 
CONCLUSION 
Heart disease has become the most com-
mon single cause of maternal mortality. 
A proper understanding of the physio-
logic changes occurring in normal preg-
nancy and in pregnant patients with heart 
disease leads to a more intelligent hand-
ling of the problem of cardiac disease in 
pregnancy. At present the approach to 
this problem is proper medical treatment 
of the heart condition and non-interfer-
ence with the pregnancy. A sound principle 
to follow would be to treat the cardiac con-
dition as though the- patient were not preg-
nant and the obstetric problem as though 
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Jhe did 1101 have heart disease. Burwell 
states that, "Our present policy is to take 
the position that all women with heart 
disease can go through pregnancy and to 
hold that position until persistent disabil-
ity under the best obtainable regimen has 
convinced us to the contrary." 
The introduction of valvuloplasty has 
modified our ideas about prognosis. The 
place for mitral surgery seems to be be-
tween pregnancies where successful mitral 
commissurotomy may entirely cure the 
condition affecting the heart, thus provid-
ing for future pregnancies to go to term 
without fear of cardiac complications. In 
a few selected cases this procedure carried 
out during the pregnancy may be life-
saving. 
During labor and in the puerperium 
frequent evaluation of the cardiac condi-
tion and constant observation of the 
patient are essential. Early detection of 
cardiac complications and their treatment 
may mean the difference between survival 
or death of the patient. During labor the 
choice of an experienced anesthetist may 
be more important than the method of 
anesthesia used. Otherwise, regional anes-
thesia along with heavy sedation is the 
safest method. 
The vaginal delivery of the baby is 
routine, unless there are obstetrical indi-
cations to the contrary, and shortening of 
the second stage of labor by the use of 
low forceps is recommended in all cardiac 
patients. The use of oxytocics in the third 
stage of labor is discouraged. Finally, 
close liaison between cardiologist and ob-
stetrician and the establishment of special 
"cardiac-obstetric" clinics in large hospi-
tals have greatly reduced the maternal and 
fetal mortality in patients whose preg-
nancy is complicated by heart disease. At 
the present time and with proper care 
the outlook for these patients is no longer 
the dreaded ordeal it used to be. 
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Pathological Factors Governing 
the Management of 
Preeclampsia and Eclampsia 
WALDO STAVRAKY, '58 
INTRODUCTION 
1745- 1846 Purge, sweat and bleed : non-operative. 
II 1847-1895 Purge, sweat, bleed and veratrum vi ride or immedia te delive ry 
by manual d ilation of the cervix. 
III 1896-1905 Immedia te opera tive delivery by vaginal hys terotomy or 
accouchc:ment fo rce (Bossi di lator) . 
IV 1906-1918 Immediate operative delivery by caesarian section or vaginal 
hysterotomy: T weedy (Rotunda) elimination and Stroganoff 
sedation treatment. 
v 1919-1927 Medical: intravenous in jections of hypertonic g lucose so luti on, 
sedation and elimination: magnesium sulphate. 
VI 1928- Obstetric: (medical and surgica l) intravenous injections of 
hypertonic g lucose solu tion. sedation, eliminat ion and a 
selec ted ti me and method of de live ry. 
( from D ieckmann ) 
The one completely satisfactory treat-
ment of preeclampsia and eclampsia is 
prevention . However, in the face of the 
already established disease, the only log i-
cal approach to the medical therapy at the 
present time is an attack on the pathologi -
cal physiology present, along with some 
general supportive measures. Although I 
shall deal with this problem under the 
separate headings of Preeclampsia and 
Eclampsia, it is wise not to separate these 
conditions too widely in our minds be-
cause of the many features common to 
both, differing only in severity. In order 
to discuss the management of this disease 
I would like briefly to enumerate some of 
the salient features in the pathological 
physiology without going too deeply into 
theories of etiology. 
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Firstly, the criteria fo r the diagnosis of 
preeclampsia are the following: 
l. H ypertension. A reading which shows a 
systolic of 140 or higher or a diastolic 
of 90 or higher is evidence of hyper-
tension . A more significant finding, 
however, is a rise of 30 mm. systolic 
andj or 15 mm. diastolic from a pre-
viously recorded normal for that pa~ient. 
The elevation must be present on two 
occasions at least six hours apart. 
2. Edema. The second criterion, edema, 
must involve the face or hands, must be 
present in the morning and must be of 
sufficient degree to be detectable clinic-
ally, e.g. by the patient's inability to 
wear her rings comfortably or by an ex-
cessive or rapid weight gain. 
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3. Proteinuria. Demonstration of protein 
in the urine is a valid finding only if a 
definite cloud is produced with an ap-
proved test, on two or more successive 
days, on urine specimens obtained by 
catheterization. 
We must not think of these manifesta-
tions as isolated findings in a disease of 
obscure etiology or else we will become 
confused from the start. We realize from 
our knowledge of basic physiology and 
biochemistry that these signs are intimate-
ly related to one another in many ways, 
and although we are unable as yet to at-
tack the disease at its point of origin, we 
can, by controlling the manifestations, 
achieve satisfactory results. Our goals in 
the management of preeclampsia and 
eclampsia should be: 
1. Prevention of convulsions. 
2. Prevention of residual hypertension. 
3. Delivery of a child which survives. 
4. Delivery with minimum trauma to the 
mother and baby. 
PREECLAMPSIA 
A. The mild or ambulatory case may be 
controlled well with: 
1. An adequate restriction of weight gain 
brought about by reduction in caloric 
intake, restriction of salt consumption, 
and aided by the use of diuretics. 
2. Increased rest ensured by mild seda-
tion. 
3. More frequent visits to the physician 
in order to assess the efficacy of ther-
apy and to search for any predisposing 
factor, such as diabetes or hydatidi-
form mole. 
B. The patient, however, who presents 
with further advanced disease or who is 
refractory to the above management will 
probably require hospitalization. This pa-
tient will probably be one who is termed 
the severe preeclamptic, that is, a patient 
who shows one or more of the following: 
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(1) Blood pressure 160/110 or over, (2) 
Proteinuria 3 plus, (3) Urine output 400 cc 
or less in 24 hours, ( 4) Cerebral or visual 
disturbances, ( 5) Pulmonary edema. 
1. While in hospital, certain basic or-
ders will be required to follow the pa-
tient's progress. These will include: 
(a) Regular blood pressure readings, 
spaced at intervals dictated by the 
severity of the disease. 
(b) Urine collection for protein esti-
mation and to aid in measurement 
of daily fluid input and output. 
(c) Periodic fundascopic examinations. 
2. Diuretics will form an essential part 
of the therapy of the abnormal physiology 
of the disease. The desired effects pro-
duced by diuretics are an increased elec-
trolyte excretion, particularly of sodium, 
the excretion of water and a reduction of 
extracellular fluid volume. 
(a) Ammonium chloride, when given 
with care is quite effective in pro-
ducing these results. After absorp-
tion the ammonium ion is converted 
to urea by the liver with a resulting 
liberation of chloride ions which 
displace bicarbonate ions and are ex-
creted with sodium ions. Over-treat-
ment with ammonium chloride will 
result in hyponatremia and acidosis. 
It is wise, therefore, to use ammo-
nium chloride intermittently with a 
few days· rest between courses of 
therapy. 
(b) Diamox, a carbonic anhydrase in-
hibitor, produces somewhat the same 
results but has a less rapid effect. It 
results in a loss of water, sodium, 
and potassium from the body. How-
ever, it is reported that its prolonged 
use does not lower the serum levels 
of sodium, potassium or chloride. Its 
toxic effects are nausea and facial 
tingling. A case of agranulocytosis 
has been reported. This may not 
be too surprising since Diamox is 
related to sulphanilamide. 
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(c) Cation exchange resim, working via 
the intestinal tracts, also have the 
added effect of removing potassium. 
Rather careful serum electrolyte 
studies must be performed in order 
to avoid serious electrolyte depletion 
when using these substances. 
(d) Aminophyllin is a powerful diuretic 
but is dangerous because of the large 
amounts of fluid which may be 
mobilized with resultant collapse. 
(e) Mermrial diuretics are valuable in 
the management of both ambulatory 
and hospitalized patients. In the 
presence of a good diuretic response 
and an adequate fluid intake, no 
harmful effects have been noticed to 
mother or fetus . 
Consideration of the use of diuretics 
shows us that two problems may exist in 
the electrolyte balance in these patients. 
These are electrolyte excess, mainly in the 
form of the sodium ion as a result of the 
disease, and electrolyte depletion resulting 
from over-zealous therapy. Electrolyte 
studies therefore constitute an important 
adjunct to diuretic therapy. 
3. In the same way fluid may be upset 
by either over-hydration or dehydration 
without regard for the daily intake and 
output of the patient. Therefore, all fluid 
administered or withheld should be based 
on records of the patient's intake and out-
put made during the previous 24 hours. 
This involves the measuring of all urine 
excretion and vomitus or gastric suction. 
In addition, one must take into account 
the insensible water loss which is consid-
ered to be approximately 1200 c.c. in pre-
eclamptic patients. The clinical signs of 
over-hydration or dehydration are valu-
able. 
4. Adequate sedation of the patient 
may be obtained with phenobarbital in 
a dosage of 100 mgm. every 6 to 8 hours. 
It has not been shown to have any signi-
ficant effect on renal function. Morphine, 
while a good central depressant, has been 
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shown to depress renal function and in-
crease spinal reflex tone. Magnesium 
sulphate is widely used as a sedative and 
anticonvulsant. Its main danger is respira-
tory depression followed by cardiac de-
pression. This may be avoided by testing 
knee jerks during administration of the 
drug since knee jerks become diminished 
before respiratory failure sets in. The 
respiratory rate is also a good measure-
ment of adequate, inadequate, or excess 
sedation. The rate should be maintained 
at approximately 12 to 14 per minute, 
never below 10 per minute. The antidote 
for magnesium sulphate is calcium gluco-
nate--10 c.c. of a 10% solution. Mag-
nesium sulphate is excreted solely by the 
kidneys and should not be given in the 
face of anuria. 
5. Should the above therapy be in-
effective in producing a remission of 
symptoms after approximately 3 to 4 days, 
or if the patient actually becomes worse, 
the pregnancy must be terminated. If the 
pregnancy is allowed to continue, the 
danger of fetal mortality increases sharply 
and the mother will run the risk of de-
veloping eclampsia, residual hypertension 
or recurrent hypertension. 
The method used will depend on the 
circumstances present. If the patient is 
near term and the cervix is "ripe", labor 
may be induced mechanically or, as some 
prefer, with a pitocin drip. Caesarian 
section is reserved for those cases in 
which the cervix is hard and closed or 
where cephalo - pelvic disproportion or 
some other obstetrical factors indicate that 
it must be used. 
ECLAMPSIA 
Eclampsia is merely a further stage in 
the same disease and is characterized by 
the addition of convulsions to the already 
present symptoms and signs. 
1. As with preeclampsia, certain general 
measures will have to be taken in order 
to keep close track of the progress of the 
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disease and efficacy of the therapy. 
Among these will be: 
a. Absolute rest in a darkened room 
with a minimum of disturbance and 
constant supervision by a competent 
person. 
b. The blood pressure taken at frequent 
intervals, e.g. every hour. 
c. An indwelling catheter should be 
used in order to check urinary out-
put and quantitatively estimate pro-
tein in the urine. 
d. In addition, the following blood 
chemistry may be of value: sodium, 
potassium, uric acid, non-protein 
nitrogen, and C02 combining power. 
2. Prevention of further convulsions 
may be carried out with magnesium sul-
phate or one of the barbiturates. It must 
be kept in mind that in the presence of 
extensive liver or kidney damage, drug 
accumulation may occur with the barbi-
turates. Paraldehyde is also effective and 
unlike morphine or some barbiturates it 
has no antidiuretic effect . The use of 
Dilantin has been studied recently and 
results have been met with enthusiasm. 
Oral and intravenous preparations are 
used prophylactically with severe pre-
eclamptics and therapeutically with ec-
lamptics. Further studies will be required 
along this line. 
3. I would like to mention af this 
point a method which has been intro-
duced recently which is known as "artifi-
cial hibernation" . This is brought about 
with the use of a "lytic cocktail" consist-
ing of chlorpromazine, promethazine 
(phenergan), and pethidine. This, in 
theory, is making use of the pharmaco-
logical properties of the phenothiazine 
base in chlorpromazine and promethazine 
in order to control convulsions. Pheno-
thiazine derivatives are alleged to produce 
prolonged and profound sedation and 
through their effect on the autonomic 
nervous system they also produce vaso-
dilatation which in turn results in hypo-
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tension and decreased renal cortical dam-
age. Blood pressure is lowered somewhat 
in some cases but, in general, the effects 
upon convulsive attacks, pulse, and tem-
perature are very variable and much more 
investigation will be necessary. Among 
the more serious side-effects of this mix-
ture are hypotension and puerperal 
psychosis. 
4. Body water may be decreased with 
the use of a mild diuretic such as ammo-
nium chloride as previously mentioned, 
or by the administration of hypertonic 
dextran solutions which are particularly 
effective in the presence of anuria. These 
not only stimulate diuresis but also pro-
mote dehydration of brain tissue, thus 
lessening the likelihood of convulsions 
and reducing the amount of hypnotic 
necessary to control convulsions. 
5. Generalized vasospasm with increas-
ed peripheral resistance and hypertension 
is one of the fundamental abnormalities 
in preeclampsia and eclampsia. The hyper-
tension in the preeclamptic will be con-
siderably helped in the majority of cases 
by the general measures of sedation and 
reduction of body water by the various 
means mentioned. In the eclamptic, how-
ever, this process is much more severe 
and further steps will have to be taken. 
It is desirable to alleviate the constriction 
without compromising blood flow in vital 
areas such as brain, kidney, liver, and the 
utero-placental area. Veratrum preparations 
and hydralazine seem to be the most effec-
tive agents in use today, especially if used 
together or in combination with some other 
hypotensive agent. 
a). Veratrum produces its effect by a 
centrally induced dilatation of the arteri-
oles and a slowing of the heart rate acting 
via the cardiac inhibitory center. The 
toxic effects of nausea, vomiting and 
bradycardia are easily controlled with 
atropine, and hypotension responds to a 
discontinuation of the drug or the ad-
ministration of a sympathomimetic drug. 
A certain amount of tachyphylaxis may 
develop to some of the newer alkaloids. 
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b). Hydralazine (or Apresoline) is an 
adrenolytic compound and is thought to 
have a peripheral action. It is now felt 
that the benefits derived from using apre-
soline together with veratrum prepara-
tions are solely the prevention of drug 
tolerance and diminution in the side-
effects of the individual drugs and not 
from any synergistic effects that the two 
may have. On combined therapy it is 
interesting to note that the pulse may re-
main normal since the bradycardia of 
veratrum cancels the tachycardia of apre-
soline. 
c). Ra11woljia acts by a central depres-
sion of the vasomotor system, increasing 
renal plasma flow at the same time. It 
appears to be most effective when com-
bined with hydralazine m improving 
renal function. 
6. In eclampsia certain special measures 
may have to be taken such as digitaliza-
tion for heart failure, or venesection for 
acute pulmonary edema. 
7. Termination of pregnancy should 
not be considered until the patient is free 
of convulsions for a period of from 12 
to 24 hours. Again the method will be 
tailored to the patient. 
In conclusion, I should like to say that 
rather than leave you with a long list of 
drugs and doses, I have tried to impress 
upon you the necessity of understanding 
the deranged physiology, for, until the 
etiology of this disease is found, it is only 
with a clear understanding of the patho-
logical physiology, and the pharmacody-
namics of some of the drugs used that 
one can hope to deal logically with pre-
eclampsia and eclampsia. 
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Management of Complications 
Third Stage of Labor • the 1fl 
H. THORN, '58 
INI'RODUCfiON 
The normal third stage of labor is defined as the time from birth of the baby 
to delivery of the placenta. The normal length of this stage is from four to twenty 
minutes. The third stage consists of separation of the placenta from the uterus 
at the decidua basalis and expulsion of it into the vagina. 
POSTPARTIJM HEMORRHAGE 
The commonest complication of the 
third stage is postpartum hemorrhage, 
defined as a blood loss exceeding 500 cc. 
during delivery. The incidence reported 
by Doran is 3.1% in a survey from 1946 
to 1955. In his survey Doran noted 
several factors which predisposed to this 
complication which were the following: 
1. Age. The average age was 25.7 years. 
2. Parity. The primipara and grand-
multipara. 
3. Obesity. 
4. Prolonged third stage. 
5. Complicated pregnancy. Uterine path-
ology, diabetes. 
After delivery a large amount of blood 
can be lost while attention is being devoted 
to the baby. 
Classification 
The classification of postpartum hem-
orrhage can be in relation to time of 
appearance. 
(a) Immediate-up to one hour after de-
livery. 
(b) Early-twenty-four hours after de-
livery. 
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(c) Late~ays or weeks following de-
livery. 
A more useful classification is an etio-
logic one which is outlined below. 
I. Uteritze Origin 
(a) The atonic uterus is responsible for 
about 90% of the cases of hemorr-
hage. The causes of an atonic uterus 
are mentioned below. 
i) Long labor. 
ii) Overdistension as with polyhy-
dramnios and multiple pregnancy. 
iii) Deep anesthesia, especially with 
ether. 
iv) Tumors in the uterus which pre-
vent uterine contraction. 
v) Couvelaire uterus with severe 
abruptio placenta. 
vi) Cessation of a pitocin drip. 
(b) Uterine rupture which is often due 
to a mismanaged labor or rupture of 
a uterine scar. 
(c) Inversion of the uterus. 
II. Placental Origin 
(a) Placenta previa. 
(b) Abruptio placenta. 
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(c) Retained placenta. 
(d) Retained fragments. 
III . Traumatic Origin 
(a) Vaginal tear. 
(b) Cervical tears. 
(c) Concealed hematoma dissecting into 
the abdomen. 
(d) Episiotomy. 
Clinical Findings 
The signs and symptoms are those of 
shock. Hemorrhage can balloon up the 
uterus and remain lridden for some time. 
Treatment 
The first treatment is, of course, pre-
vention. If the patient has a history of 
a previous hemorrhage, retained placenta, 
or a distended uterus, be awa.re of the in-
creased possibility of postpartum hemorr-
hage. If at all possible, a long labor 
should be avoided and fluid intake should 
be adequate. During the second stage it 
is important to deliver the baby slowly 
to allow the uterus to contract down be-
hind it. In the third stage, avoid cord 
traction and squeezing of the uterus until 
the placenta is separated. Oxytocics are 
a.lso given to prevent hemorrhage. Rou-
tine inspection for tears and good repair 
of them prevents blood loss from this 
cause. 
The active treatment, of course, de-
pends upon the cause. If the uterus is 
atonic and the placenta has been expelled, 
an oxytocic drug such as ergonovine 0.5 
mgm. I.M. or a pitocin drip can be used 
to stimulate contractions. If the bleeding 
is severe, under general anesthesia, a 
gloved hand can be inserted into the 
uterus, anteflexing and anteverting it, and 
compressing it between a hand on the 
abdomen. Uterine packing may also be 
used but its use is controversial because 
one group says it prevents uterine con-
traction while the other says it compresses 
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the arteries which are bleeding. Hyster-
ectomy may be performed as a last resort. 
If the bleeding is of placental origin 
the best treatment is removal of the pla-
centa or the retained fragments. One 
series showed an incidence of placental 
retention of 1 in 240 cases, and that re-
tention of placenta or fragments account 
for 5% of postpartum hemorrhage. If 
the placenta is retained and hemorrhage 
is occurring, or if the placenta is in the 
uterus over thirty minutes, a manual re-
moval should be done. One group has 
gone so far as to advocate routine manual 
exploration after delivery. Retained pla-
centa may be due to a retraction ring 
which can be relaxed with anesthesia. A 
placenta accreta is uncommonly the cause 
but it occurs in 1 of 8,000 deliveries. It 
occurs in multiparous patients with his-
tory of previous uterine surgery, fibroids, 
or infection. Manual removal is best. 
Placental fragments give rise to late 
postpartum hemorrhage quite frequently. 
When diagnosed, an exploration should 
be done under general anesthesia. Blood 
replacement and oxytocics should also be 
given. The placenta and membranes 
should be examined routinely after de-
livery so that the chance of retained pieces 
is decreased. 
OTHER COMPLICATIONS 
Uterine rupture, diagnosed by the shock 
and loss of normal contour, etc., is a 
surgical condition requiring repair or re-
moval. 
Uterine inversion is very rare, its inci-
dence reported from 1 in 8,000 to 16,000. 
Several factors predisposing to it are a 
pathological condition in the uterus and 
implantation of the placenta at the fun-
dus. The active causes are sudden increase 
in abdominal pressure, as with vomiting 
and manual removal of the placenta. The 
treatment is immediate replacement of the 
uterus if possible. The shock must be 
treated and recurrence can be prevented 
with packing. If it is a chronic inversion, 
surgical replacement can be done. 
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Cardiac decompensation may be precipi-
tated following delivery by the return to 
the general circulation of the large vol-
ume of blood from the uterus. Oxytocic 
drugs should be withheld unless needed 
and it is perhaps best to allow extra blood 
loss during delivery. Treat for cardiac 
failure if it develops. 
Shock is a complication of the third 
stage but it usually develops in association 
with some other complication. 
Embolism is a rare complication. It can 
be either air or amniotic fluid. Air em-
bolism was reported in one case during 
manual removal of a placenta accreta and 
amniotic embolism was recorded in 3 cases 
of 22,000 deliveries. Amniotic fluid em-
bolism causes an anaphylactoid reaction 
and severe shock along with afibrinoge-
nemia. The diagnosis is most often made 
at post mortem. If suspected, treat with 
blood and fibrinogen and watch for heart 
failure. 
USE OF OXYTOCICS 
The use of oxytocics in the third stage 
is becoming universal. The drug of choice 
is methergine or a similar ergot prepara-
tion. About 0.2 to 0.5 mgm. I.M. after 
birth of the baby is best. Pitocin I.M. 2-5 
units is also effective. Oxytocics reduce 
the volume of blood lost. One series re-
ported 95% of patients lost under 300 
c.c., whereas in the control group, 88% 
lost under 300 c.c. Oxytocics also shorten 
the duration of the third stage. The fac-
tors against their use, especially pitocin, is 
the rise in blood pressure which they in-
duce. Therefore, their use in toxemia, 
hypertension and cardiac disease should 
be watched but this is not a contra-indica-
tion to their use if they are absolutely 
necessary. They also cause an increased 
incidence in retention of the placenta. 
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"To have striven, to have made an effort to have been true to 
certain ideals- this alone is worth the struggle." 
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Extracts from the writings of Sir William Osler, 1849-1919. 
"To study the phenomenon of disease without books is to sail an 
uncharted sea, while to study books without patients is not to go to sea 
at all. With half an hour's reading in bed at night as a steady practice, 
the busiest man can get a fair education before the plasma sets in the 
periganglionic spaces of his grey cortex." 
Extracts from the writings of Sir William Osler, 1849-1919. 
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Postmaturity 
ALAN R. WYLIE, '58 
INTRODUCfiON 
By the term postmaturity is meant prolongation of pregnancy beyond term 
associated with a condition in which the placenta becomes so inadequate for the 
increasing needs of the fetus that the latter may die in 111ero either before the onset 
of labor or in labor due to the additional effect of uterine contractions. 
Much has been written about the dire consequences to both mother and baby 
because of postmaturity. In the recent literature many of the authors have varied 
opinions as to whether the term postmaturity should be used, when postmaturity 
begins, the incidence, the effects of postmaturity on the fetus, and the choice of 
treatment. 
Most of the authors believe that postmaturity is a definite entity and should 
be considered seriously because of the maternal and fetal mortality which it causes. 
Gifford states that postmaturity ranks second only to prematurity as a cause of 
fetal and neonatal mortality in primigravidae. He believes that the vernix 
caseosa disappears from the skin which then becomes macerated and that the 
fetus outgrows its placenta and suffers from intrauterine anoxia. In addition to 
an increased incidence of death in utero the neonatal mortality is high in those 
infants with advanced postmaturity. Daichman and Gold believe that the term 
postmaturity per se is a dangerous one, that it, by connotation leads to undue 
interference by induction of labor which in turn may probably be the reason for 
poor maternal and fetal results . In its stead the authors suggest the term "post· 
date labor" which they feel should be managed no differently than the labor in 
a pregnancy of normal duration. Hill suggests that postmaturity does not affect 
adversely the mother, her labor or her infant. Clayton showed that among 455 
postmaturity cases there were 28 stillbirths and 2 neonatal deaths but in all except 
3 of these. some obvious cause of death other than postmaturity per se was found . 
The question as to when to consider a 
pregnancy as being postmature has vari-
ous answers. Most authors who have writ-
ten on this subject have called postmature 
a fetus which is born two weeks or more 
after the calculated date of confinement. 
Eastman believes that this period is prob-
ably too brief, for such a definition would 
include at least 12% of all pregnancies. 
Pregnancies which extend beyond the cal-
culated date of confinement in excess of 
three weeks would appear to be more 
logical examples of postmaturity, and 
would comprise about 4% of all preg-
nancies. 
2% to a high of 31 %. A survey done in 
Amsterdam on the duration of pregnancy 
was calculated on 4,000 women. The 
chance of the infant being born between 
the 3Sth to 42nd week of pregnancy was 
about 80%, and the chance of premature 
labor is approximately equal to the chance 
of delayed labor which is about 10%. The 
large variation in the incidence is due to 
some authors beginning postmaturity at 
the 42nd week of gestation and others at 
the 43rd week. Also some series only in-
clude full term births as their total num-
ber of pregnancies and other series m-
clude all pregnancies over 20 weeks. 
INCIDENCE 
The marked vanatwns in incidence of 
postmatures reported in the literature in 
comparable series range from a low of 
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DIAGNOSIS 
Clinical observations during pregnancy 
are so variable as to be of only relative 
value in the diagnosis of postmaturity. 
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Such variable factors include the height of 
the fundus, the size of the fetus to palpa-
tion, abdominal girth, the time at which 
the patient first felt movement, X-ray 
examination of the fetus and the condi-
tion of the cervix. Walker believes that 
a steady increase in weight followed by a 
halt and then a fall in weight may occur. 
For these reasons an estimation of the 
duration of pregnancy, calculated accord-
ing to Naegele's rule forms the only prac-
tical basis upon which to make a diag-
nosis of postmaturity. The other way to 
decide whether or not a pregnancy is at or 
beyond term is to make a sterile vaginal 
examination. U the cervix is closed the 
patient is not at term regardless of how 
many days or weeks she has gone beyond 
the calculated delivery day. These meth-
ods of diagnosis do not take into account 
that in many prolonged pregnancies no 
harm to the fetus will result. But there is 
no way of picking out those patients in 
whom there are early and minor degrees 
of deterioration of the fetal condition 
in utero. Also the diagnosis of postmaturity 
cannot be made in patients whose men-
strual cycle is irregular or prolonged and 
in patients who are uncertain of the date 
of their last menstrual period. One author 
tried to find out whether the content of 
fetal hemoglobin in the cord blood could 
be used as an index of fetal maturity. It 
is unfortunately of no assistance in the 
antenatal diagnosis of postmaturity. 
THE POSTMATURE INFANI' 
The affected infant may be of normal 
size or even unexpectedly small, vernix is 
scanty or absent and as a result the skin 
becomes easily macerated, dry, scaly and 
cracked. The infant may present a dry, 
wizened appearance which gives an im-
pression of a "little old ·man". · More 
serious manifestations are due to intra-
uterine anoxia, greenish staining of skin 
and cord with meconium and respiratory 
difficulties which are most likely due to 
aspiration of excessive amounts of amni-
otic debris. Signs of intracranial injury 
20 
are not uncommon and congenital anoma-
lies appear to be more common than 
would be expected. 
CLINICAL EFFECTS OF 
POSTMATURI1Y 
1. Perinatal Mortality 
The prolongation of pregnancy past 
term is associated with an increase in still-
births and to a lesser degree in neonatal 
deaths. The perinatal mortality of post-
maturity is almost 4%. 
2. Fetal Distress 
Walker has shown that fetal distress 
when diagnosed by slowing of the fetal 
heart to less than 100 beats per minute or 
by the passage of meconium, is more fre-
quent in postmatures than in mature 
cases. The fetal distress rate in his cases 
rose steadily from 8% at term to 25% at 
the 44th week. 
3. Size of Baby and Growth of 
Fetal Head 
Contrary to expectation postmature 
babies are not much larger than those 
born at term. It has been suggested that 
after term, fetal growth ceases and that 
on rare occasions a fetus may even lose 
weight in utero. Evidence has been recently 
provided by Macdonald and Crichton that 
the fetal head continues to grow in utero 
after term. Macdonald also investigated 
the parietal bones of the skull for their 
hardness and thickness at different stages 
of gestation. He found that the post-
mature fetal head was larger, harder, had 
more calcification and was less mouldable 
than the mature head. Nevertheless it was 
not possible to assess the duration of 
pregnancy from observationss of the size 
or calcification of the skull owing to indi-
vidual variation. 
INFLUENCE OF PRIMIPARITY 
AND MATERNAL AGE 
In postmature cases the frequency of 
prolonged labor associated with deaths 
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from anoxia is greater in primigravidae 
than in multigravidae. Clayton found that 
the incidence of fetal distress and un-
explained stillbirths was considerably 
higher in primigravidae delivered at 42 
weeks or later than in multigravidae. 
Walker pointed out, moreover, that the 
fetal hazard increases in direct proportion 
to the age of the mother, in both the 
primigravidae and multigravidae. When 
she is under the age of 25 years the risk 
of fetal anoxia is relatively lessened. 
CAUSES OF FETAL DEATH 
IN POSTMATURITY 
A fetus may die in 11tero in the course of 
prolonged pregnancy and be born macer-
ated, although this seems to be uncom-
mon. More frequently lack of oxygen, 
sufficient to cause fetal distress, occurs for 
the first time in labor and if severe 
enough the fetus may be stillborn. 
Only those fetal deaths in which no 
obvious cause of death is found , such as 
intracranial hemorrhage, toxemia or con-
genital deformity, can be attributed to 
postmaturity. Nearly every author has his 
own explanation for these unexplained 
deaths. Gibbert concluded that anoxia due 
to placental insufficiency was a major fac-
tor in about half the stillbirths when 
pregnancy exceeded 40 weeks. Clayton 
found some cause of death other than 
postmaturity per se, in 85% of the still-
births and neonatal deaths among two 
series in which pregnancy continued for 
more than 42 weeks. Latto considered 
that almost one-third of 171 postmature 
cases had some cephalo-pelvic dispropor-
tion which might have contributed to the 
fetal mortality. He suggested that dispro-
portion might actually be the cause of 
prolonged pregnancy owing to failure of 
the head to press on the lower uterine 
segment and thereby stimulate the onset 
of labor. Whatever may be the actual 
cause of death, however, the fact remains 
than prolongation of pregnancy adds to 
the fetal hazard, whether this is due to 
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placental insufficiency alone or to addi-
tional factors. 
TREATMENT OF POSTMATURITY 
The difficulties encountered in estab-
lishing the diagnosis of postmaturity 
make any routine plan of intervention 
hazardous. The recognized increased 
hazard in prolonged gestation must be 
weighed against the dangers of routine 
and drastic measures to keep patients from 
becoming postmature. 
In cases in which pregnancy is pro-
longed, provided that other obstetrical 
abnormalities such as disproportion have 
been excluded, there are three courses 
open to the obstetrician. He may await 
the spontaneous onset of labor, he may 
induce the patient surgically or he may 
deliver her by caesarian section. 
Every author has his own views as to 
why he uses any one of the above three 
methods of treatment. Nesbitt believes 
that pregnancy should be allowed to con-
tinue unless intervention is indicated by 
complications other than postmaturity. 
Eastman feels that postmaturity is not an 
indication for the induction of labor un-
less the cervix is very favorable. 
The dangers inherent in waiting for 
the spontaneous onset of labor have been 
mentioned. They include fetal anoxia due 
to placental insufficiency and the finding 
of meconium in the amniotic fluid . 
Surgical induction of labor is well 
established and artificial rupture of the 
membranes is the method at present most 
favored . Two factors must be considered 
by the obstetrician when deciding to treat 
the condition by rupture of the mem-
brane: 
1. The danger to the mother and her 
fetus inherent in the operation itself. 
2. The possible reduction in circulation 
through the placental site which may 
be produced by the withdrawal of 
amniotic fluid from a uterus in which 
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a degree of placental insufficiency is 
already present. 
The fetal mortality rate due to the induc-
tion itself was two per cent in Evan's 
analysis of 843 surgical inductions of 
labor. Prolapse of the cord seems to have 
occurred with unusual frequency. Thus 
among 17 attributable fetal deaths, 11 were 
due to prolapse of the cord, 4 were due to 
intrapartum infection and 2 were due to 
anoxia from separation of the placenta. 
The maternal mortality rate was 0.8% di-
rectly due to the operation. These factors 
place the emphasis on the intelligent man-
agement of labor in postmature cases 
rather than the routine induction of cases 
at an arbitrary time of gestation. 
Caesarian section may be indicated in 
postmature cases on the grounds of 
cephalo-pelvic disproportion, uterine in-
ertia or prolapsed cord following induc-
tion. Walker recommends section in older 
primigravidae and when meconium is 
found in the amniotic fluid in case of pro-
longed labor, especially if the age of the 
mother is more than thirty years. Section 
should also be considered in other cases of 
fetal distress if delivery cannot be effected 
immediately by an easy forceps delivery. 
General anesthesia should be avoided if 
possible, not only because of its depress-
ing effect upon the fetus, but also because 
of its tendency to aggravate the problem 
of uterine atonia and postpartum hemor-
rhage that frequently accompanies these 
cases. 
SUMMARY 
Most authors now agree that postmatur-
ity is a definite entity and that it exposes 
the fetus to an increase in fetal distress 
and death. The perinatal mortality due to 
postmaturity is about 4%. 
The diagnosis is made by assessing all 
of the clinical findings but especially by 
using Naegele's rule, by being sure that 
the cervix is not closed and by using the 
date of quickening. 
Many obstetricians induce labor at a 
definite date, for example 2 weeks past 
term. I believe that each case should be 
assessed individually rather than follow-
ing a definite rule. There are certain 
cases which should be watched very 
closely and which should not be allowed 
to go beyond the 2nd week. These are 
patients with postmaturity associated with 
hypertension, or fetal distress such as 
meconium in the amniotic fluid, or the 
fetal heart rate dropping to below 100 
beats per minute, or primigravidae over 
35 years. 
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"Music expresses that which cannot be said and on which it is im-
possible to be silent." 
Victor Hugo, 1802-1885, Contemplations. 
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Stress Incontinence 
LEON S. WOLFE, '58 
INTRODUCfiON 
Stress incontinence in the female is the unconscious loss of urine on sudden 
changes in intra-abdominal pressure such as on coughing, sneezing, laughing, 
straining, or stooping and in its most severe form even on walking, standing or 
any change of position of the body. Edwin M. Robertson, professor of Obstetrics 
and Gynecology at Queen's University vividly describes this common and distress-
ing affliction-''Hour by hour and night and day a leakage wets, excoriates and 
hurts the victim of this misfortune. Clothes are ruined ; the bed becomes a night-
mare ; social intercourse is stopped; a pariah is made; the family houses an out-
cast." 
The many different operative procedures that have been devised to effect a 
cure indicate that no one is entirely satisfactory and that both the anatomical and 
physiological defects in this condition are incompletely understood. Although 
there has been much research in recent years on this subject, particularly with 
radiographic techniques there are still many aspects on which there is no unani-
mity of opinion and the exact etiology of the condition is still obscure. 
INCIDENCE 
It has been estimated that 5% of 
women have some degree of stress incon-
tinence. In women with prolapse the 
incidence rises to 40 to 50% . Although 
frequently found in the multigravidae 
with a cystocele with or without prolapse 
it is quite commonly associated with no 
visible abnormality. Stress incontinence 
may be quite marked in the absence of 
any other defect except a mild urethro-
cele. The worst forms are found in vir-
gins and the nulliparae. 
TYPES 
1. Postpartum. This is the commonest 
type and the usual form presenting for 
treatment. It may occur in the immediate 
post-natal period and undergo a spon-
taneous cure or it may develop gradually 
some years after childbirth. It is gener-
ally thought to be due to injury to the 
bladder neck and the urethral sphincter 
mechanism at the time of delivery. 
2. Postmenopausal. This type is thought 
to result from loss of tone of the sphinc-
ter mechanism, and atrophy of the vaginal 
mucosa. 
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3. Congenital. This is uncommon and 
it is assumed that a congenital weakness 
or an improper development of the ure-
thral musculature is at the basis of this 
type in the nulliparous. 
4. Postoperative. Occasionally stress 
incontinence will develop following oper-
ations for prolapse. 
5. Neurological. Stress incontinence of 
a severe and intractable degree is com-
mon with multiple sclerosis and spina 
bifida. 
The chief concern of this paper is stress 
incontinence developing following child-
birth. 
ANATOMICAL CONSIDERATIONS 
1. Bladder. The bladder wall has three 
muscular layers, an outer longitudinal, a 
middle circular and an inner longitudinal. 
The fibres of the outer voluntary longi-
tudinal muscle, or detrusor run obliquely, 
converge and overlap at the base of the 
bladder and at the vesical orifice are con-
nected with the circular layer by elastic 
fibres. Kennedy calls this muscle "the 
muscle of micturition". When it contracts 
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the sphincter opens and permits urine to 
run out of the bladder. The middle in-
voluntary circular muscle forms at the 
vesical orifice what has been called the 
internal sphincter. Jeffcoate and Roberts 
have shown that there is no true internal 
sphincter at the urethrovesical junction 
but the muscles are arranged in two 
horse-shoe shaped slings which provide a 
sphincter mechanism. There is also an 
involuntary muscle running from the ure-
ters under the trigone and through the 
internal sphincter to insert into the ure-
thra. This is called the trigonal muscle 
or muscle of Bell and on contraction 
causes the bladder neck to relax in a 
similar fashion to the detrusor. It is in-
teresting to mention that the detrusor is 
supplied by parasympathetic fibres and 
the trigonal muscle by sympathetic fibres. 
The recent work of Mulvany has shown 
that the detrusor coat when it contracts 
reduces the bladder capacity, dilates th~ 
vesical orifice by direct traction and also 
anchors the sphincter area through attach-
ment of the pubovesi<:al fibres. Several 
bundles of striated muscle fibres of the 
longitudinal coat run in the pubovesical 
ligaments. Jeffcoate and Roberts regard 
the contraction of the voluntary striated 
and involuntary circular layers as the 
major structures that maintain the normal 
angle between the urethra and the blad-
der upon which continence depends. They 
call this angle the posterior urethro-vesi-
cal angle and it normally measures 100°. 
During micturition the intrinsic muscles 
relax, the urethro-vesical junction moves 
downwards and backwards, the urethro-
vesical angle disappears, the detrusor 
muscle contracts and the urethra is forced 
open. 
2. Urethra. From the bladder the 
urethra passes through the pubocervical 
fascia, the pubococcygeus muscle, the uro-
genital diaphragm with its upper and 
lower layers of fascia enclosing the 
sphincter urethrae ·and the deep traverse 
perineal muscle, and the superficial peri-
neal muscles-the bulbocavernosus, ischio-
cavernosus and superficial transverse peri-
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neal. The urethra has two muscle coats, 
an outer circular and an internal longi-
tudinal which are both continuous with 
the bladder musculature and form the in-
voluntary sphincter urethrae. The striated 
muscle fibres around the urethra near the 
bladder base are thought to be remnants 
of the prostatic muscles and have no con-
nection with the pubococcygeus. The 
pubovesical fascia supports only the blad-
der base. Recent studies of Krantz, Jeff-
coate and Roberts indicate that the pubo-
coccygeus has no fibres inserted into the 
urethra but can affect the urethra by its 
insertion into the anterior vaginal wall. 
When this muscle contracts the anterior 
vaginal wall is pulled forward and the 
upper third of the urethra moves with it 
and when it relaxes the urethrovesical 
junction and bladder base move down-
wards and backwards. As the urethra 
passes through the urogenital diaphragm 
it is anchored to the pubic ramus by the 
pubourethral ligaments. This is the fixed 
point of the urethra and is called the 
"knee" by lund and his co-workers. 
Above the diaphragm the urethra is nor-
mally angulated backward on the distal 
fixed part. The decussating fibres of the 
bulbocavernosus and ischiocavernosus 
form the external voluntary urinary 
sphincter. However, for its efficient func-
tioning it requires, in addition, the co-
ordination of the levator ani, transverse 
perinei muscles, triangular ligaments and 
pubocervical fascia. 
PHYSIOLOGY OF MlcrtJRITION 
The normal pressure within the bladder 
is 10 em. of water. This remains constant 
until the bladder contains 200-300 c.c., 
when a desire to micturate occurs. Dur-
ing micturation the pressure rises to 30-50 
em. of water. Coughing and straining in-
creases the pressure to 70-100 em. of 
water. In the continent woman the inter-
nal sphincter remains closed on straining 
and the bladder base lies above a line join-
ing the lower margin of the symphysis 
pubis and the tip of sacral 5. The urethra 
joins the bladder base to form a well de-
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fined anterior and posterior angle and 
there is no bladder neck. Radiographic 
studies of micturation have shown that 
after the stimulation of the stretch re-
ceptors causing the desire to micturate the 
abdominal muscles contract, the detrusor 
muscles contract and the intravesical pres-
sure rises. The pubococcygeus and the in-
trinsic urethral muscles relax and the 
urethrovesical junction moves downwards 
and backwards, eliminating the posterior 
urethrovesical angle. The bladder neck 
descends. The contraction of the detrusor 
muscle relaxes the internal meatus and the 
urethra opens from above downwards, be-
coming funnel shaped. Relaxation of the 
external sphincter allows urine to escape 
and the angulation of the urethra at the 
"knee" where the pubourethral ligaments 
are attached directs the urinary flow 
downwards. At the end of micturition the 
external phincter closes and the posterior 
urethrovesical angle is restored, the 
urethra empties by contraction of the in-
trinsic muscles and the last few drops of 
urine are expelled through the external 
meatus or forced back into the bladder. 
The external sphincter will withstand the 
force of the detrusor if micturition is sud-
denly interrupted . The contraction of the 
external sphincters also protects against 
incontinence when the bladder is full and 
micturition is consciously inhibited. Re-
cent cineradiographic studies of micturi-
tion have shown that funnelling of the 
bladder base and obliteration of the pos-
terior urethrovesical angle occur only 
when the patient actively contracts the 
abdominal muscles. 
PATHOPHYSIOLOGY OF 
STRESS INCONTINENCE 
When a patient with stress inconti-
nence strains the bladder resembles that 
seen during micturition. There is exces-
sive descent of the bladder neck and 
marked funnelling of the internal sphinc-
ter mechanism and loss of the posterior 
urethrovesical angle. There are some pa-
tients, however, who are still incontinent 
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with a normal urethrovesical angle. It is 
generally thought that the major cause of 
stress incontinence is injury to the tri-
gonal area, bladder neck and surrounding 
supporting structures by the pressure of 
the fetal head during delivery. The 
trauma may cause stretching, tearing, 
hemorrhage and necrosis with scar forma-
tion and loss of function . The trauma is 
directly proportional to the duration of 
the second stage of labor. Which struc-
ture is the most important as far as the 
etiology of incontinence is concerned is 
by no means decided. Most authors agree 
that although there may be some injury ~o 
the intrinsic musculature of the bladder 
and bladder neck, the major cause of in-
continence is injury to the supportive 
structures, such as the pubovesical and 
pubourethral ligaments. Stress inconti-
nence does not always occur in uterine 
prolapse but only when there are associ-
ated changes in the bladder support. 
SYMPTOMS AND SIGNS 
The patient complains of inability to 
hold water, feeling of moisture, dribbling 
or squirting of urine after coughing or 
sneezing. In the commonest type of stress 
incontinence there are three important 
signs. (1) A patulous external meatus, 
(2) a urethrocele or cysto-urethrocele, 
and (3) passing of urine on coughing or 
sneezing. 
DIAGNOSIS 
There are many pitfalls in the diagnosis 
and before undergoing any operative pro-
cedure it is necessary to make quite sure 
the trouble really is stress incontinence 
and the degree of incontinence. There-
fore the first necessity of the diagnostic 
workup is a searching history. Following 
this a complete physical examination, in-
cluding a thorough pelvic examination, 
urinalysis and urine culture must be done. 
Urge incontinence and frequency due to 
basal cystitis, chronic urethrotrigonitis, 
chronic nonspecific urethritis and Hun-
nee's ulcer of the bladder must be exclud-
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ed. In these conditions the patient is 
acutely aware of the passing of urine. In 
stress incontinence there is no sensation 
of the escape of urine, the person simply 
finds herself wet and only small quanti-
ties are passed each time. Frequently there 
are psychogenic and neurologic elements 
present and these must be assessed. 
Chronic pelvic inflamatory disease must 
be ruled out. Day and night frequency, 
dysuria and pus cells in the urine estab-
lish the diagnosis of urinary tract infec-
tions. Congenital anomalies and urinary 
fistulae must be looked for. Special pro-
cedures such as cystoscopy, urethroscopy, 
urethrocystography and cystometry are of-
ten very helpful in the pre-operative 
diagnostic workup. 
SPECIAL TESTS 
( 1) Simple stress test. 
The bladder is filled with 250 cc. of 
sterile saline and the patient coughs in the 
lithotomy and erect positions and the 
amount of urine lost is estimated. The 
test may be repeated with smaller amounts 
of urine in the bladder. Incontinence 
when only 10 cc. of urine is present rep-
resents a severe grade of stress inconti-
nence. 
(2) Urethral elevation test. 
This test is used both as an aid to diag-
nosis and also as an index of the out~ome 
that may be expected from a suspension 
operation such as that of Marshall and 
Machetti. The bladder is filled with 250 
cc. of sterile saline and with two fingers 
in the vagina lateral to the urethra the 
region of the bladder neck is elevated and 
supported behind the symphysis pubis. If 
when the patient coughs there is no loss 
of urine a successful outcome of a vesica-
urethral suspension can be expected. 
(3) Trigone tests. 
In these tests the bladder neck is 
studied by manipulation with a tenaculum 
on the anterior lip of the cervix or an 
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Allis clamp on the anterior vaginal wall 
in the region of the inter-ureteric ridge. 
The patient is asked to cough and the de-
gree of incontinence is roughly estimated. 
( 4) Pt~bococcygeal ft~nctiotl tests. 
With the index finger a few em. within 
the introitus along the lateral vaginal 
sulcus the anterior edge of the pubcoccy-
geus is identified. The patient is asked to 
alternatively hold back the urine and 
strain down, then relax. The strength of 
the pubococcygeus is estimated. The 
length of the urethra is palpated for scar-
ring and distortion. 
CLINICAL CLASSIFICATION 
The degree of incontinence is estimated 
as mild if there is only moisture or drib-
bling after stress and requiring no con-
stant hygienic device, as moderate if the 
patient squirts a stream of urine and re-
quires a hygienic device constantly, and 
severe if there is complete incontinence 
when recumbent. Ball classifies stress in-
continence into four stages, 0, I, II and 
III depending on the degree of inconti-
nence, the presence of aggravating medi-
cal factors such as chronic cough, dia-
betes, radiation changes in the vagina and 
bladder base, obesity, and the state of 
pubococcygeal function . 
TREATMENT 
1. Prophylaxis 
In the second stage of labor the descent 
of the fetal head always causes a displace-
ment of the bladder base. The true gyne-
coid pelvis with a wide pubic arch, whilst 
being best suited to delivery of the fetal 
head, also allows the bladder to be drawn 
down and the supporting tissues stretched 
and torn. Although this cannot be avoid-
ed entirely the trauma to the urethral 
structures can be reduced by the following 
practices. 
1) Emptying the bladder in the second 
stage. 
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2) Manual rotation of the head anteri-
orly before applying forceps. 
3) The judicious use of forceps. 
4) Avoidance of attempts to save the 
perineum by retaining the sinciput 
and pushing the whole head for-
ward before the occiput has come 
right underneath the pubic arch. 
5) Performance of an early episiotomy. 
However an early spisiotomy is not 
thought to be of much value in sav-
ing the bladder neck because it is 
inevitable in posterior positions that 
the bladder will be drawn down. 
2. Physiotherapy 
Exercises designed to strengthen the 
pelvic floor and particularly the levator 
ani muscle have been developed by Kegal 
in North America and Miss Cyriax in 
England. These perineal exercises may be 
carried out prenatally and postnatally as a 
prophylaxis against stress incontinence 
and may be used in the treatment of mild 
incontinence. They may be combined with 
leg raising, knee adduction against resist-
ance, buttocks contraction, knee chest and 
stretch stride standing exercises. To per-
~orm the Kegal exercises the patient is 
mstructed to make strong contractions as 
if to stop a flow urine or a bowel move-
ment. The exercises should be done 20 
times T.I.D. lying down, sitting or stand-
ing. It is not necessary to use Kegal's 
perineometer to encourage the patient to 
develop vigorous contractions. Improve-
ment should occur in 2 weeks and the 
exercises should be continued for 3 weeks. 
l_'he exercises are indicated on every pa-
tient before surgery, on those not suitable 
for operation and on patients incontinent 
from surgical repairs. Jones and Kegal's 
series of 117 patients showed a 70% cure. 
However, Wharton's series of 63 showed 
only a 30% cure but an improvement in 
51%. 
3. Surgical 
Many operations have been devised to 
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attempt a cure of stress incontinence. Only 
a few of the procedures in common usage 
and of proved value will be considered in 
this paper as well as the indications and 
factors influencing the choice of opera-
tion. The danger of all repairs is post-
operative incontinence. This is due in 
many cases to the patient carrying on her 
old method of urination by pushing down. 
It is necessary for the patient to learn how 
to urinate all over again after surgery for 
stress incontinence. 
1) Vaginal plastic repairs-anterior repairs 
or colporrhaphy. 
The simplest and oldest repair is the 
Kelly operation. A mid-line incision is 
made in the anterior vaginal wall and the 
vagina is dissected away from the urethra 
and the bladder neck exposed. A series of 
fine silk or 00 chromic mattress sutures 
plicate the tissues of the bladder neck to 
the bladder muscle. In this way the blad-
der neck is raised and the urethrocele is 
reduced. In the Te Linde modification 
the plication extends from the internal 
sphincter region along the entire length 
of the urethra. In the Kennedy operation 
the urethra is separated from the rami of 
the pubis (urethrolysis) and two rows of 
plicating sutures are inserted to infold the 
para-urethral tissues. Three silver wire 
sutures are used to bring the levator ani 
muscles together and form a sling under-
neath the urethra and bladder neck. The 
Pasey procedure sutures the pubococcy-
geus below the urethra and Shaw stitches 
the fascia of the vaginal surface of the 
urethra to the anterior aspect of the 
cerv1x. 
Anterior vaginal repairs are successful 
in 60-90% of cases of stress incontinence 
with cystocele and urethrocele only. Read 
found an immediate failure rate of 10% 
and this increased with time. Most gyne-
cologists agree that the first operation 
should be a vaginal one and preferably 
more extensive than the simple Kelly pro-
cedure. All patients with prolapse and 
stress inco.ntinence are first treated by 
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plastic vaginal repair. Anterior repair is 
part of the Manchester-Fothergill opera-
tion for 2° and 3° prolapse in menopausal 
and postmenopausal women and if stress 
incontinence is present it can be supple-
mented by a more extensive repair. Hun-
ter's series of 330 cases of prolapse 
showed stress incontinence in 176 and a 
70% cure rate. Vaginal hysterectomy can 
also be combined with anterior plastic re-
pairs. 
2) Abdominal opera/ions in which the 
bladder and urethra ttre anchored to the 
symphysis pubis-urethtocytopexy, vesi-
courethral suspension. 
The Marshall - Marchetti operation is 
the most important one in this group and 
is indicated in patients with recurrent 
stress incontinence where vaginal proced-
ures have failed, and where as a result of 
scarring and distortion further vaginal ap-
proaches are no longer feasible. It is used 
as a primary procedure in elderly women 
and in women in the childbearing period 
where the sole complaint is stress inconti-
nence. The technique briefly is suspension 
of the urethra and bladder by sutures car-
ried into the vaginal wall lateral to the 
urethra and sutured to the periosteum of 
the pubis. A recent series of 132 cases 
showed an immediate success in 88.6% 
and an overall success in 84% . The most 
feared complication of this operation is 
periosteitis pubis which is excruciatingly 
painful. Ball combines a vaginal repair 
with a Marshall-Marchetti and Bailey 
combines a suspension operation with a 
Manchester repair. 
3) Musculofascial slings placed ttround the 
urethra. 
The names associated with these pro-
cedures are Aldridge, Studdiford, Shaw 
and Millin and Read. The old Goebell-
Stoeckel procedure using vertical slips 
from the rectus sheath is no longer done 
because of the danger of ventral hernia. 
Strips of the external oblique aponeurosis, 
rectus sheath or fascia lata are brought 
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down through the space of Retzius and 
sewed under the urethra to form a sling. 
The big problem is estimating the right 
tension required on the sling. The results 
have been uncertain. 
4) Abdominal operations in which the 
bladder and urethra are freed from the 
pubis-vesico-urethrolysis. 
The Mulvany operation is almost the 
reverse of the Mar~hall-Marchetti suspen-
sion. It is indicated when it can be shown 
that strong adhesions and scar tissue bind· 
ing the urethra and periurethral tissues to 
the pubis are the major factor leading to 
the incontinence. 
Although in the past surgery for stress 
incontinence has been a rather complicat-
ed and confused subject, today certain 
principles of treatment are being fully 
realized. 
(i) Careful diagnostic workup and pre-
operative planning. 
(ii) Individualisation of the surgical 
procedures. 
(iii) Combination of vaginal and vesi-
courethral suspensions as primary 
procedures. 
(iv) Surgery through the space of Ret-
zius is no longer as dangerous a 
procedure as was once thought. 
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"When a simple, earnest spirit animates a college, there is no appre-
ciable interval between the teacher and the taught-both are in the same 
class, the one a little more advanced than the other. So animated, the 
student feels that he has joined a family whose honour is his honour, 
whose welfare is his own, and whose interests .should be his first con-
sideration." 
Extracts from the writings of Sir William Osler, 1849-1919. 
"The best thing nature can do with gall stones is to close the stone 
quarry and shut down the business . .. Mitral stenosis may be concealed 
under a quarter of a dollar. It is the most difficult of heart diseases to 
diagnosis . .. A patient with a written list of symptoms-neurasthenia." 
Extracts from the writings of Sir William Osler, 1849-1919. 
"Tradition is, or should be, the accumulated wisdom of the past-
wisdom rather than knowledge, because it includes elements not to be 
learned from books, but from the experience of life, and, therefore, not 
be conveyed by books, but only by experience. True education is ar-
ranged experience, we do not say to stUdents: 'Take a limb and see what 
you can find in it,' but, 'Reflect these structures in this order and you 
will, or should, find such and such vessels, nerves or muscles.' " 
Ogilvie. 
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Carcinoma of the Cervix 
INCIDENCE 
Carcinoma of the cervix is second only 
to the breast as the commonest cancer in 
women. It accounts for 10% of all cancer 
deaths. 
PREDISPOSING FACI'ORS 
The following are some of the factors 
thought to be significant in the etiology 
of carcinoma of the cervix. Their present 
status as significant factors will be stated 
briefly. 
1. Pregnancy and raJe of pregnancy. There 
is no statistical evidence that pregnancy 
or the number of pregnancies bas any 
relation to development of carcinoma 
of the cervix. The age of first preg-
nancy may, however, have some bear-
ing. 
2. Marriage and tbe age of firJJ marriage. 
Carcinoma of the cervix is much less 
frequent in single women ; in the cervi-
cal carcinoma group, the incidence of 
early marriage is high. It appears that 
marriage is not the actual significant 
factor here, but the age of first coitus. 
This is borne out by a high incidence 
in prostitutes. 
3. Cervical laceration. This does not ap-
pear to be greatly significant. 
4. Cbronic cervicitiJ. It is not a signifi-
cant factor except that it is more com-
mon in married and parous women. 
5. Diet. Nothing contributory. 
6. Luk of circumciJion (poor penile 
hygiene) . This is statistically signifi-
cant as a related factor. Smegma has 
been correlated statistically, but not 
proved as an etiological factor. Experi-
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ments have been done on mice in 
which smegma, applied to the cervico-
vaginal area, caused epithelial hyper· 
plasia. It bas been suggested that bac-
terial action in decomposing smegma 
might transform cholesterol content 
into a carcinogenic agent. 
7. Vaginal diJcbarge. A negative factor. 
8. H orm011al therapy. Negative. 
9. Do11ching. Negative. 
10. " &:zcial" facJorJ. Incidence among the 
American negroes is 60% more fre-
quent than among whites. Carcinoma 
of the cervix accounts for 54% of all 
canver in the Bantus of South Africa. 
These so-called " racial" differences are 
probably in part at least the result of 
low economic status, poor obstetrical 
care, hygiene and nutrition. The rate 
among Jews is one-fifth to one-tenth 
of that in non-Jewish women; the 
difference is even greater if one takes 
the Jewish rate as observed in Israel. 
PATHOLOGY 
1. Squamous cell carcinoma. 
The following is the classification pro-
posed by the League of Nations : 
0 Stage or carcinoma in Ji/11. There is no 
apparent change in the cervix, but biopsy 
reveals carcinoma in situ, that is, the epi-
thelial cells show malignant change with 
mitoses, bizarre nuclei and staining char-
acteristics and loss of the normal grada-
tion of cells. The basement membrane is 
intact. 
Stage I -The tumour is confined to the 
cervix. 
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Stage II- Tumour involves the cervix: 
a) Wails of the vagina but not below 
the lower third. 
b) Parametrial tissue but not to the 
pelvic wall. 
c) Body of uterus. 
Stage Ill-
a) Vaginal wall down to the introitus 
may be involved. 
b) Tumour extension in the parame-
trial tissue to the pelvic wall. 
c) Glandular metastases are present on 
the pelvic wall, but not outside the 
true pelvis. 
Stage IV - Extension has occurred into the 
bladder, rectum, onto the external geni-
talia. Distant metastases may also be 
present. 
Gross Appearance 
Stage I - A hardened granular area is evi-
dent on the cervical mucosa often near the 
external os. It bleds easily when touched; 
this is a very characteristic feature. 
Stage II- Ulceration is usually very promi-
nent and may extend onto the vaginal 
wall. The growth may be papillary rather 
than ulcerating. Bleeding from the lesion 
has increased. 
Stages III and IV- Ulceration or papillary 
growth is very extensive and infection is 
usually present; bleeding and foul dis-
charge from the infected tumour are con-
siderable. The vagina, uterus, and peri-
uterine tissues are involved and the uterus 
may be fixed. 
2 . .. Adenocarcinoma of the cervix. 
This type appears in the endocervical 
canal. It is generally felt to be more dan-
gerous than squamous cell type due to the 
longer period before its presence is sus-
pected. Squamous cell carcinoma is 15-20 
times as common as adenocarcinoma. 
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3. Carcinoma of the cervical stump. 
Carcinoma commonly develops in the 
cervical stump remaining after subtotal 
hysterectomy. Also fairly common is the 
subtotal hysterectomy done for some 
gynecological reason with incomplete 
study of the whole uterus prior to surgery 
so that the cervical stump is left behind 
with an undiscovered carcinoma. 
SIGNS AND SYMPTOMS 
The earliest and most characteristic 
symptom is bleeding. This is scanty at 
first and occurs inte~;.-lllenstrually if the 
patient is in the reproductive years. Con-
tact bleeding following coitus or pelvic 
examination is very characteristic. Bleed-
ing may also be noted after severe exer-
tion or straining at stool. Bleeding be-
comes more frequent and abundant as the 
disease advances. 
Abnormal watery discharge may occur 
before the onset of bleeding, especially 
with adenocarcinoma. With increasing 
ulceration and secondary infection the dis-
charge becomes more profuse and offen-
sive. Bladder irritability and rectal dis-
comfort are not uncommon and fistulae 
into bladder or rectum may develop. Pain 
is a late symptom and, when it occurs, 
is aching in character. Edema of the lower 
limbs may occur due to pressure of ad-
vancing disease or associated phlebitis. 
Added to the local symptoms are the 
general manifestations of any debilitatin~ 
disease--fatigue, lassitude, anorexia with 
weight loss and anemia. Uremia is the 
cause of death in most cases. It results 
from ureteral invasion and stenosis of the 
ureters. 
DIAGNOSIS 
1. Pelvic examination. 
a) Bimanual. The tumour may be palpable. 
either as a granular, hard area on the cer-
vix or a large ulcer or fungating growth. 
Vaginal nodules may also be felt. Thick-
ening and hardening of the parametrial 
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tissue indicated involvement of these tis-
sues. With extension into the endomet-
rium, the uterus may be enlarged. 
b) Inspectio11 with speculum will show 
features as previously described. 
2. Diagostic D & C. 
This method of diagonis may be neces-
sary if the above examination fails to re-
veal an obvious source of the bleeding. 
Adenocarcinoma of the endocervix may be 
undetectable except on thorough curettage. 
3. Papanicolaou smears. 
Exudate is taken from the upper vagi-
nal canal and cervix by aspiration with a 
small bulb pipette and is smeared on a 
slide; the slide is fixed in 95% alcohol 
while it is still moist, and left for s min-
utes before staining. Even better speci-
mens may be obtained by scraping the 
cervix in the region of the external os 
with a wooden spatula devised by Ayre 
for this purpose. 
The Papanicolaou technique has been 
suggested as a method of mass survey for 
the detection of carcinoma of the cervix. 
This has not proved feasible, however, 
since the time and expense involved is too 
great for the relatively few cases found. 
It is valuable, however, as a screening 
method in early asymptomatic cases-that 
is, on women in the cancer age group who 
present for routine physical examination. 
A highly trained pathologist or even tech-
nician can make a diagnosis in a very high 
percent of c.ases and more reliance is be-
ing placed on the diagnosis made by this 
method. It should be emphasized, how-
ever, that the conscientious clinician will 
confirm a positive report by biopsy. 
4 .. Biopsy. 
This is still the final court of appeal in 
the diagnosis of carcinoma of the cervix. 
It should require little elaboration. Suf-
fice it to say that several specimens should 
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be taken. Although other methods are 
also used. Many prefer to use cervical 
circumference. For early lesions make 
sure that the tissue is cut so that the mu-
cous membrane surface is shown. 
TREATMENT 
1. Carcinoma in situ. 
Treatment of choice is surgical. This 
form of the disease usually occurs in 
women 10 years younger, on the average, 
than the invasive type. Surgery offers 
complete removal of the lesion, availabil-
ity of the tissue for pathological examina-
tion and preservation of ovarian function 
in a younger woman. The minimal opera-
tion is total hysterectomy, excision of a 
wide vaginal cuff, moderate parametrial 
dissection, with preservation of one ovary. 
This operation, done at Johns Hopkins, is 
known as a Modified Wertheim proced-
ure. Temporization with careful watching 
and frequent biopsy might be considered 
in a young primipara. 
2. Stages I. II and III. 
RAdiation 
Radiation is the treatment of choice in 
nearly all cases. It has several advantages. 
It can be applied to the obese, elderly or 
poor surgical risk. Radiation complica-
tions do occur but there is not the mor-
tality or morbidity associated with radical 
surgery. The frequency of radio-resist-
ance is low, and the five year cure rates 
are comparable with and usually better 
than those offered by radical surgery. 
There are five contra-indications: 
1) Patients who are radiation failures . 
2) Patients who cannot be given ade-
quate therapy due to anatomical or 
operative defects. 
3) Patients with severe pelvic sepsis. 
4) Patients with other tumours or 
lesions which prevent adequate ther-
apy. 
5) Patients who refuse therapy. 
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Determination of radio-resistance is 
based on the observation of changes in 
the normal basal cells in vaginal smears 
taken after test doses of radiation. Many 
dosage levels are used and there are sev-
eral methods of application; it is enough 
fo r our purpose briefly to outline the 
method used in this centre. Radium is 
given in two applications, one week apart. 
A double colpostat and a single one each 
with 10 mgm. of radium, is placed in the 
vaginal vault. A central uterine tube with 
40 mgm. is placed in the uterine cavity. 
The radium is removed in 80 hours. This 
will give 3x10x80 or 2400 mgm. hours in 
the vault and 40x80 or 3200 mgm. hours 
in the uterus . The second application 
gives 1600 mgm. hours to the vault, 
bringing the total irradiation in this area 
to 4000 mgm. hours. Radium treatment 
is followed by X-ray or cobalt therapy to 
the parametrial tissue: 3500 roentgens are 
given to each of 4 portals (2 anteriorly 
and 2 posteriorly) . 
Complications of Radium: 
(1) Permanent sterility. 
(2) Diarrhea, tenesmus. 
(3) Rectal bleeding. 
( 4) Bladder irritability. 
( 5) Bowel or bladder fistulae (due to 
endarteritis and obliteration of blood 
supply). 
( 6) Initial ulcerati¥e and destructive ef-
fect of irradiation is replaced by a 
later stage with marked fibrosis. 
S11rgery. 
Surgery is recommended for disease 
proved radio-resistant, and for extensive 
and painful radiation necrosis. Surgery is 
also the treatment of choice in case with 
recurrence following radiation therapy. 
The operation used is total pelvic exente-
ration with colostomy and ureteral trans-
plant into the isolated rectum or into a 
section of bowel which is mobilized, iso-
lated and brought out into the anterior 
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abdominal wall. The operative mortality 
is considerable and patients who survive 
the operation should be followed for the 
entire survival period. A series of such 
surgery done on a number of cases with 
recurrences after radiation would not of-
fer a better chance of survival by remov-
ing the sensitive target tissue upon which 
certain carcinogenic factors act. There is 
no strong evidence that this is the case. 
(Surgery is also used on certain stage IV 
initially in whom spread has already 
occurred to bowels and bladder.) 
Pregnancy and carcinoma of cer11ix. 
Therapy: 
1. Eastman recommends deep X-ray and 
radium followed by miniature caesar-
ian section if abortion does not follow 
in 3-4 weeks. 
2. Beyond the 6th month with live fetus, 
non-viable: radiation therapy with 
caesarian section and deep X-ray after 
delivery. 
3. Caesarian section at viability followed 
by irradiation. 
PROGNOSIS 
Stage 0-100% 5 year survival. 
Stage 1-76% 5 year survival. 
Stage 11-50% 5 year survival. 
Stage 111-20% 5 year survival. 
Stage IV -0-4% 5 year survival. 
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Carcinoma of the Vulva 
GEORGE W ALK.ER, '58 
INTRODUcriON 
Carcinoma of the vulva, comprising about 4% of gynecological malignancies, 
is in itself a rare disease. About 600 cases per year occur in England. This scarcity 
of cases has caused Way in England to ask that all cases be funneled through a 
single center and preferably through one man so that he may become adept in 
their management. 
INCIDENCE 
Carcinoma of the vulva is a disease of 
the older woman, 40% of cases occurring 
between 60 and 70 years, and 65 % be-
tween ages of 50 to 70. The age spread is 
still great, as Way in 1951 reported cases 
ranging from 28 to 81 years of age. It 
has been found that carcinoma of the 
vulva developing from a granulomatous 
vulvar lesion such as lymphogranuloma 
venerium occurs 15-20 years earlier in life, 
having a peak incidence of 40 to 50 years. 
PREDISPOSING FACTORS 
Lellkoplakia of the vulva is a relatively 
common condition, which, according to 
Taussig, Way and Bibby, predisposed to 
the carcinoma in 60% to 80% of cases. 
But it must be remembered that not all 
leukoplakia becomes malignant. Estima-
tions of the frequency of malignancy de-
veloping in leukoplakia vary from 5% to 
50%. Etiology of leukoplakia is unknown 
but thought by some to be due to chronic 
irritation. It occurs over the vulva in dif-
fuse or localized plaques of two recog-
nized stages. The earlier hypertrophic 
stage is first reddened and then becomes 
thickened, white and parchment-like with 
cracks of bleeding fissures. The later 
atrophic stage shows atrophy and shrink-
age with a thin pale skin. Toe presenting 
symptom of leukoplakia is pruritis and the 
only treatment at the present time is ex-
cision. It must be stressed that due to the 
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many conditions simulating it, "biopsy" is 
absolutely necessary before doing an oper-
ative procedure for removal of leuko-
plakia. 
Kraurosis vulvae is mentioned only to 
distinguish it from leukoplakia, with 
which it is often mistaken. Kraurosis con-
sists of shrinkage and atrophy of the 
vulva and the subcutaneous tissues and is 
not pre-cancerous. 
Another factor predisposing to vulvar 
carcinomas are the presence of granuloma-
Ius lesions. Saltzstein et al report 50 cases, 
13 of whom had one or more of the fol-
lowing - lymphogranuloma venerium, 
granuloma inguinale, and condyloma acu-
minata. Twelve of the 13 patients also 
had a history of syphilis or syphilitic 
treatment. The main significance of these 
lesions is that they markedly alter the 
symptomatology and the prognosis of the 
disease. 
TYPES 
Ninety percent of cancer of the vulva 
is squamous cell, while basal cell makes 
up 4%. The rest of malignant lesions 
are made up of rare types of growth such 
as Bowen's disease, Paget's disease and. 
adenocarcinoma of Bartholin's gland or 
sweat glands. 
SITES 
The most frequent sites of the lesion 
are labia majora, clitoris and labia minora 
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in that order. Of 195 cases Way, in 1951, 
reports 115 cases on the anterior half, 33 
cases on the posterior half and 47 cases 
including both portions of the vulva. 
SYMPTOMS 
A high percentage of carcinomas of the 
vulva present with pruritis, with pain, 
bleeding and dysuria being late symptoms. 
In contrast to this, in the postgranuloma-
tous lesions pain and bleeding are often 
the initial symptoms. 
DIAGNOSIS 
On physical examination any lump or 
ulcer of doubtful origin should be biop-
sied, especially in an older woman com-
plaining of pruritis. It may present an 
area of leukoplakia, a small indolent 
ulcer, an irregular ulcer, a polypoid 
growth or a fl at indurated area. 
SPREAD 
Lymphatic spread from the vulva has 
been worked out very well by Way. The 
vulva has a rich lymphatic supply with 
freely communicating vessels. The regional 
nodes are as follows : 
(a) Superficial femoral group situated at 
the point of entry of the saphenous 
vein into the femoral vein, i.e. at the 
fossa ovalis. 
(b) Superficial inguinal nodes along the 
inguinal ligament and at the super-
ficial inguiml ring. 
(c) Deep femoral nodes in the femoral 
canal-often consisting of one large 
node of Cloquet which projects into 
the pelvic cavity. 
(d) External iliac nodes are situated 
around the artery of the same name. 
(e) Deep inguinal nodes deep to the 
inguinal ligament. 
The region around the clitoris has a 
free anastomosis from side to side and 
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drains directly to the node of Cloquet. 
W ay feels that if this node is free of 
disease there is no higher extension. The 
lower third of the vagina drains directly 
to the external iliac groups of nodes and 
if the rectum is involved, the mesenteric 
nodes may have metastases. 
Way has stated that out of 452 cases, 
54.5% had lymph node involvement and 
that 50% of those with node metastases 
had bilateral involvement. He also proved 
that correlation with metastases existed in 
only the degree of anaplasia, and not in 
the size of tumor or length of history. 
Enlargement of nodes should not be used 
as a criterion for removal as 40% of en-
larged nodes are due to inflammation 
alone, while 40% of normal sized nodes 
show metastases. In contrast to the above 
Saltzstein has reported that in his 13 post-
granulomatous cases only one case showed 
node metastases. He attributes this better 
prognosis to the pre-existing granuloma 
wh ich tends to infect, scarify and seal off 
the lymphatics. 
TREATMENT 
The best treatment of cancer of the 
vulva is early biopsy, diagnosis and treat-
ment of leukoplakia and the other granu-
lomatous diseases. Many authors have 
stressed the unnecessary delay of adequate 
treatment which occurs when the woman 
and the physician try to treat leukoplakia 
by medical means. Any suspicious lesion 
should be biopsied and if leukoplakia 
exists it should be completely removed 
by simple vulvectomy or local excision if 
it is localized . 
As for any carcinoma, before treatment 
is begun the patient must have chest 
X-rays to determine if she is curable. 
Active Treatment 
1. Radiation has no place in treatment 
of vulvar cancer, as the tissue toler-
ance dose closely simulates the tumor 
lethal dose. But it can be used as 
palliation in inoperable subjects, or as 
an adjunct to surgery. 
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2. Surgery. A great deal of controversy 
exists about the type and degree of 
operation to be performed. 
Way in 1951 reported a series in which 
the old operation first develgped by Ros-
setti in 1912 was done. This is a very 
radical operation doing a wide vulvectomy 
and radical gland dissection in one stage. 
Under spinal ·anesthesia a curving inci-
sion from one anterior superior iliac spine 
down over the pubis to the other anterior 
superior iliac spine. Another incision is 
carried down over Scarpa's triangle to in-
clude last two inches of the course of the 
saphenous vein. Skin flap is laid bare 
thus exposing the external oblique apo-
neurosis, inguinal ligament and the thigh 
muscles. Next the inguinal canal is laid 
open lateral to the superficial inguinal 
ligament. One inch above the ligament 
the muscle is split and the peritoneum is 
displaced medially. The external iliac 
vessels are exposed and external iliac 
glands are dissected and removed . Way 
has developed a rapid smear technique 
whereby he examines the nodes as they 
are removed and continues until a group 
of cancer-free nodes are removed. Trans-
versalis muscle is re-sutured and the in-
guinal and femoral canals are obliterated. 
The patient is then put into the lithotomy 
position and the vulva is excised with 
diathermy. The external incision starts 
at the medial end of the groin incision 
and is carried back to the ischio rectal 
fossa and then laterally just anterior to 
the anus. 
Operative mortality of the above pro-
cedure is 15-20% and as one can easily 
imagine the postoperative morbidity is 
often ~evere. The vulvectomy is widely 
excised and left to granulate in. Some 
operators feel that application of a skin 
graft at a later date aids recovery, but 
immediate skin grafting does not take. 
Other workers feel that the above pro-
cedure is far too radical and is indicated 
only in certain advanced cases where the 
person is in good condition otherwise. 
36 
They have shown that operative mortality 
is greatly reduced by doing a two- or 
three-stage procedure. Collins et aJ and 
Tussig have shown that the advantages 
of two stages far outweigh the risk as the 
mortality rate is cut to 7-10% . 
A modified procedure is to do a vulvec-
tomy and follow with subsequent groin 
dissections at a later date. Way in 1948 
showed that the skin of the groin need 
only be undercut and the subcutaneous 
tissues removed, thus reducing the ex-
posed area. 
The femoral and inguinal canal may 
also be cleared without division of the 
inguinal ligament, thus not predisposing 
to large hernias as does the Bassett opera-
tion. Bibby goes as far as to state that 
intrapelvic dissection of glands is not 
warranted due to the very high operative 
mortality. 
Electrocoagulation of the vulva and use 
of radiation to the groin followed by 
lymphadenectomy gives lowered mortality 
and morbidity and had a survival rate of 
60% . Only one report of this is in the 
literature and for some reason does not 
seem too popular. In the very poor-risk 
inoperable patient it is felt that simple 
vulvectomy under pudendal block is indi-
cated for relief of pain, pruritis and in-
fection. 
Saltzstein and co-workers have shown 
that simple vulvectomy in the post-granu-
lomatous type of cancer is quite rational, 
due to the low incidence of gland involve-
ment, but he feels that if the patient is 
a good risk, gland dissection should be 
done. If the rectum is involved abdominal 
perineal operation is required in addition 
to the standard treatment. 
Other types of growths in the vulva 
are rare, as follows: 
1. Basal cell carcinoma. This constitutes 
about 4% of all vulvar carcinomas 
and begins as a small nodule which 
increases in size and ulcerates. It then 
is a typical rodent ulcer with beaded 
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rolled edges. This tumor does not 
metastasize and it is generally held 
that local excision is sufficient. Wil-
son, in a series of 27 cases, found the 
survival rate to be only 64% and he 
stresses that histologic diagnosis must 
be done as the basal cell carcinoma 
may be accompanied by an epithelioma 
elsewhere in the tumor. 
2. Intra-epithelial Carcinoma (or Bowen's 
Disease). This is very rare, only about 
40 cases occurring in the vulva having 
been reported. This presents as a 
raised red moist area of skin with well 
defined margins. Pruritis is the most 
common symptom. Microscopic exam-
ination shows malignant changes with 
an intact basement membrane. Treat-
ment is excision, as it will eventually 
undergo mal ignant change. 
3. Bartholin's Gland Carcinoma. This is 
a rare condition, 110 cases being re-
ported. Forty-five percent are adeno-
carcinoma from the gland tissue and 
55% are squamous cell cancer from 
the duct epithelium or from squamous 
metaplasia. It presents as a small pain-
less lump in the posterior labia which 
later becomes ulcerated and painful. 
This occurs in the 40-60 age group 
and has no relation to previous in-
flammation. Treatment is Bassett op-
eration with additional dissection of 
the ischiorectal fossae. Prognosis is 
poor; 5 year survival is 9 out of 110 
cases. 
4. Urethral Carcinoma. This rare condition 
occurs in women 50-60 years of age. 
Presenting symptoms are dysuria and 
hematuria. The lesion is either squam-
ous cell from urethral mucosa or 
adenocarcinoma from para- urethral 
glands. Prognosis is poor. Treatment 
is surgical excision, if restricted to the 
distal half of urethra, with gland dis-
section. If total urethra is involved 
pelvic exenteration has been done but 
radium ·implants are becoming more 
widely used. 
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5. Sarcoma. This very rare malignant 
growth occurs in younger women. 
6. Melanoma. This has the same charac-
teristics as anywhere else and arises 
from a junctional nevus. It grows 
more rapidly during pregnancy. It is 
often found under the mucous mem-
branes. Any junctional nevus on the 
vulva should be excised when first 
seen. 
SUMMARY 
The obvious treatment of ca~cinoma is 
the Bassett operation as proposed by Way, 
in which the local lesion and all tissue 
containing possible metastases are remov-
ed. But due to the high mortality rate 
each patient must be assessed on an indi-
vidual basis and receive a form of treat-
ment which will control her carcinoma 
and also allow her to survive the pro-
cedure. 
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Shown above at the main entrance of the Collip Building are Dr. ] . B. Collip 
and Sir Henry Dale, O.M., G.B.E., M.D ., F.R.C.P., F.R.S., of England on the 
occasion of Sir Henry's visit to Western. He was attending the proceedings of 
the eleventh annual meeting of the Canadian Physiological Society held at the 
U.W .O. Medical School in October 1947. Sir Henry is a world renowned physio-
logist and one of the world's leading pharmacologists. 
The Collip 
Laboratory 
Medical Research 
On the main campus of The University 
of Western Ontario stands a small cut-
stone building dwarfed by the prominent 
Natural Science building and the new 
Geology-Biology building. Over its main 
entrance is the inscription "Collip Medical 
Research Laboratory". What the building 
lacks in size, in comparison with its 
neighbors, is compensated for in its im-
portance as being one of the major centres 
of medical research at "Western" . 
In 1947 when the building was com-
pleted it was originally intended to be a 
zoology building to supplement the 
limited facilities of the Department of 
Zoology. Professor J. D . Detwiler, then 
head of the Department graciously turned 
the whole building over to Dr. J. B. 
Collip, newly appointed Dean of Medi-
cine and Professor and Head of the De-
partment of Medical Research, to carry 
on research. Two additions were added 
to the structure including a second story 
and a larger north wing. The research 
projects were begun immediately without 
waiting for a formal opening of the new 
building. To the present date this impor-
tant building has never had an official 
dedication. Offices and laboratories are 
located on the first and second floors 
while the animal chambers are confined 
to the lower level. 
A building by itself is only an empty 
shell. Its significance becomes meaning-
ful through the men who use it. A des-
cription of this building would therefore 
not be complete without some mention 
of the scientists involved and the work 
which they are doing. 
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Dr. J . B. Collip as Head of the De-
partment of Medical Research has the 
overall responsibility for the building and 
its program of activities. Combined with 
this task is the office of Dean of Medi-
cine. Dr. Collip is one of the few men 
with a scientific and administrative back-
ground who could carry on such a rigor-
ous and demanding position. 
James Bertram Collip was born Nov-
ember 20, 1892 in Belleville, Ontario. The 
son of a florist , he received his early 
education in Belleville. Throughout his 
high school years he aspired to the science 
of chemistry and decided an chemical 
research as a future career. He went to 
The University of Toronto for his higher 
education where he received his B.A. in 
191 2, his M.A. in 1913, and his Ph.D . in 
biochemistry in 1916. In 1912 his desire 
for research was fulfilled when he became 
a Research Fellow in Biochemistry at 
Toronto--a post he held until 1915. At 
this time he married, and moved west-
ward to take up a faculty position at The 
University of Alberta. Nominally he was 
a Lecturer in Biochemistry but in actual 
practice he was more involved in the 
teaching of Physiology. He still kept up 
his biochemical research there and contin-
ued to publish many papers. He became 
assistant professor in 1917 and an associ-
ate professor in 1921. 
In 1921 he was awarded the Rockefeller 
Foundation Travelling Fellowship for six-
teen months of study at Toronto, London, 
and New York. When he arrived at To-
ronto in April 1921 to assume the Fellow-
ship studies, he was offered, by Professor 
J. J. R. Macleod, the post of assistant pro-
39 
---·T. he Collip Medical Research Laboratory--------
fessor in pathological chemistry which Dr. 
Collip accepted. During the fall of 1921 
he was invited to join in the work of 
Macleod, Banting and Best. Dr. Collip 
did the chemical aspects involved with a 
special interest in the physiological sig-
nificance and specific hypoglycemic action 
of insulin on the blood sugar. It was he 
who discovered the key to the purifica-
tion of insulin: the fact that it is soluble 
in neutral alcohol up to 80 per cent (by 
which time most of the undesirable pro-
teins have been eliminated) but becomes 
insoluble at 95 per cent. The resulting 
preparation could be used in therapeutic 
trials. The combined efforts of this team 
in giving insulin to the world was one of 
the greatest contributions to medical 
science. In recognition of their work the 
first Nobel prize for Canada was awarded 
to Professor Macleod and Dr. Banting. 
Professor Macleod in turn shared his 
monetary award with Dr. Collip, and Dr. 
Banting shared his with Dr. C. H. Best. 
It is of significance that the second Nobel 
prize awarded to a Canadian was just re-
cently to Mr. Lester Pearson, M.P. 
Upon the completion of his work in 
Toronto, Dr. Collip returned to Alberta 
where he became Processor of Biochem-
istry in 1922. He continued his research 
but he decided at this time that it would 
be wise to be better equipped in the field 
of medicine in which his researches cen-
tred. He therefore set to work on the re-
quired pre-clinical and clinical courses at 
The University of Alberta, and at Chicago. 
During the course of his pre-clinical stu-
dies he earned his D .Sc. in 1924 and upon 
completion of his clinical years received 
his M.D. in 1926. Thus after fourteen 
years of advanced research in the basic 
medical sciences Dr. Collip also became a 
doctor of medicine. 
Dr. Collip's research up until this time 
had covered a wide area of physiological 
and biochemical studies. He had always 
been interested in comparative vertebrate 
and invertebrate blood chemistry, and did 
much of his earlier work on turtles, 
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marine fish, and invertebrates. At the 
same time he investigated other blood 
chemistry problems including the alkali 
reserve of the plasma and the carbon di-
oxide combining power. But it was in the 
field of internal secretions in which he 
finally persevered with a great deal of 
success. The pancreas was the first endo· 
crine gland to be extracted. The para-
thyroid gland and blood calcium were 
next, resulting in the dramatic extraction 
of the hormone of the parathyroid gland 
with 5 per cent hydrochloric acid at 100". 
The parathyroid studies were done while 
Dr. Collip was at The University of Al-
berta. The work on the placental hor-
mones and their relationship to the ovary 
was carried out during the "great years" 
from 1928 to 1939 at McGill. The study 
of chorionic gonadotrophins led to the 
study of pituitary extracts themselves with 
the ultimate discovery of ACTH. The 
relationship of the hypophysis and the 
mammary gland was clarified and led to 
his research on "anti-hormones". 
In 1928 he left The University of Al-
berta for McGill University where he was 
appointed Professor of Biochemistry. He 
held this post until 1941, at which time 
he became the Gilman Cheney Research 
Professor of Endocrinology and Director 
of the Research Institute of Endochrin-
ology at McGill until 1947. 
Back in 1938 he became a Member of 
the Associate Committee on Medical Re-
search of the National Research Council. 
Upon the death of Sir Frederick Banting 
he was appointed Chairman of this Com-
mittee until its reorganization in 1946. At 
this time he was made Director of the 
Medical Research Division of N.R.C. - a 
post which he held until November 1957. 
In October 1957 he was feted in Ottawa 
at a testimonial banquet attended by 
forty-eight scientific dignitaries from 
across Canada. Dr. Collip considers this 
one of the high points of his career. 
Dr. Collip's contributions to science 
have been recognized the world over. Re-
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cently he was honored by the N.R.C. with 
the presentation of a special issue of the 
Canadian Journal of Biochemistry and 
Physiology in his honor. It came as a 
complete surprise for him, as a symbol of 
respect and affection from his colleagues. 
He has been awarded many honorary de-
grees not only here in Canada, but also 
in England and the United States. In 
1925 he was made a Fellow of the Royal 
Society of Canada (of which he was presi-
dent in 1942-43) and later, in 1933, a 
Fellow of the Royal Society in England. 
For his contributions as liaison Officer at 
Washington between the U.S. Army Med-
ical and the Royal Canadian Army Med-
ical Corps in World War II he was 
awarded in 1947 the Medal of Freedom 
with Silver Palm from the U.S. Govern-
ment. Previously, in 1943, he had been 
awarded the C.B.E. The presentation was 
made by the Governor-General at Govern-
ment House in Ottawa. 
In carrying on all of these administra-
tive responsibilities Dr. Collip feels he 
has gotten away from the bench in the 
lab., but to him a new administrative 
capacity was a challenge. This challenge 
was broadened in 1947 when Dr. G. E. 
Hall, newly-appointed President of The 
University of Western Ontario, approach-
ed Dr. Collip in Ottawa and offered him 
the position of Dean of Medicine at 
"Western". Dr. Collip's first reaction was 
one of complete surprise, and then visual-
izing this challenge, he accepted it as a 
new and completely different adventure. 
Transferring his research projects to 
"Western" with the aid of Dr. R. 1. 
Noble, who had already worked with him 
for a good many years, Dr. Collip in July 
1947 became Dean of Medicine, and Pro-
fessor and Head of the Department of 
Medical Research at U.W.O. 
Dr. Collip's coming to london was 
hailed by two very apropos tributes. Mr. 
A. T. little, then Chairman of the Board 
of Governors, said : 
"Without a doubt, Professor Collip is 
one of Canada's most outstanding 
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medical scientists. His contributions to 
medical research have won him inter-
national recognition and his high aca-
demic, scientific and administrative 
experience will be of the greatest value 
in the development of our medical 
faculty." 
And from Dr. G. E. Hall: 
"His presence at "Western" will be an 
inspiration to all his colleagues but 
should be particularly so to the young-
er men who will be engaged in gradu-
ate work. They will gain from him 
not only counsel and inspiration but 
will find him a good friend ." 
Although "Western" has a small medi-
cal school, Dr. Collip prefers a small 
school and feels that this school stands 
second to none on the North American 
continent. He has high praise for the 
faculty members and in particular for 
those who have distinguished themselves 
and the name of "Western" throughout 
the world in every branch of research and 
clinical medicine. July of 1957 marked 
Dr. Collip's tenth anniversary as Dean 
and in his eleventh year he is still pur-
suing his adventure with the same un-
relenting, vigorous endeavor. 
As mentioned previously the prime pur-
pose of the Collip Building is research. 
A great number of scientists and techni-
cians have devoted their lives to this end, 
and it is these individuals with many dif-
ferent backgrounds and experiences who 
make the complex program possible. The 
remainder of this article concerns these 
individuals and their research in the Col-
lip Research laboratory. 
Research under Dr. R. 1. Noble 
Dr. Noble's pre-medical scientific work 
was carried out at the University of Aber-
deen in 1931 in association with Dr. 
J. J. R. Macleod. He graduated from the 
University of Toronto in 1934. From 1934 
to 1939 he was engaged in research under 
Sir Charles Dodds at Courtauld Institute 
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of Biochemistry, Middlesex Hospital, in 
London, England. In 1939 he returned to 
McGill University to resume an old asso-
ciation with his good friend Dr. Collip. 
During the war years Dr. Noble was con-
tinuously engaged in research related to 
wartime problems of motion sickness and 
shock. These studies resulted in the ad-
vancement in prevention of motion sick-
ness. He stayed at McGill until 1947 
whence he came to "Western" to join the 
Department of Medical Research as a full 
professor. Dr. Noble has always shared a 
common interest in endocrinology with 
Dr. Collip in studying the fundamental 
and applied aspects of basic endocrine 
substances. Dr. Noble's chief associate is 
Dr. K. K. Carroll , who received a great 
deal of his post-doctorate training with 
Sir Wilbert Todd in Cambridge, England. 
Dr. Carroll did his undergraduate work at 
Toronto, McGill and The University of 
Western Ontario where he received his 
Ph.D. in chemistry. 
Their problems are of mutual interest 
and cover several projects at the moment. 
In the endocrine field the main problems 
are: 
(1) Examining Lithosperm, Quinones and 
certain fatty acids as anti-gonadotrophins. 
These experiments have led to production 
of sterility and aspermatogenesis in rats. 
(2) Determining methods of extraction 
of posterior pituitary hormones from 
urine. The subject of traumatic shock is 
being studied with a view to the effects of 
adrenergic blocking agents and tranquil-
izers on drum shock in rats. Studies of 
fatty acids have been expanded under 
various aspects such as the use of cerebro-
sides in treating patients with dissemi-
nated sclerosis, the effect of certain fatty 
acids in depressing reproduction, the ef-
fects of fatty acids in increasing the ex-
cretion of cholesterol in the feces, and 
the effects of certain fatty acids in chol-
esterol metabolism. 
Cancer is another major part of the re-
search program. Dr. Charles Beer, a Na-
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tiona! Research Council Associate who re-
ceived his Ph.D. from Oxford, after work-
ing at the Courtauld Institute in London 
an_? the Sloan-Kettering Institute for Can-
cer Research in New York, and Mr. Harry 
Cutts, a National Cancer Institute Fellow, 
form part of the main research group. 
The main problems under investigation 
are: 
(1) The effects of solvent on carcino-
genic hydrocarbons and the use of choles-
terol and certain fatty acids in depressing 
carcinogenesis. 
(2) Re-investigation of the hormonal as-
pects of breast cancer. 
(3) Biological assays and extensive chem-
ical studies on extract of Vinca-active sub-
stance as a depressant on bone marrow 
and differing from known anti-metabo-
lites. 
Until just recently the National Cancer 
Institute Professor of Medical Research, 
Dr. R. W . Begg, was engaged in pure 
basic cancer projects at the Collip Build-
ing. Dr. Begg, who also received his 
Ph.D from Oxford, has taken on a new 
appointment as head of research at the 
Cancer Research Institute at the Univer-
sity of Saskatchewan. While at "West-
ern" he and his associates were particu-
larly interested in tumor-host relations 
with respect to: 
(1) Immobilization and deposition of 
lipid in tumor-bearing rats, and associ-
ated lipemia with increased dietary fat. 
(2) In vitra incorporation of labelled 
acetate into the lipids of tumors and in 
fat depots of the host. 
(3) Lipogenesis in fat depots. 
Depots were shown to synthesize as well 
as store lipids. Tumor rats have also been 
shown to have a reduced rate of incor-
poration of acetate into depot lipid, and 
the disappearance of fat from depots may 
be related to decreased anabolism rather 
than increased catabolism. 
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Research under Dr. J. C. Paterson 
Dr. Paterson graduated from The Uni· 
versity of Toronto in 1925. He then spent 
ten years in South America investigating 
tropical diseases in Peru and Colombia. 
He returned to Toronto in 193~ to study 
pathology to assist him in this work but 
was deflected into the study of athero· 
sclerosis by the late Professor Oskar Klotz. 
In 1938 he became an original member of 
the Associate Committee on Medical Re· 
search of the N ational Research Council. 
During World War II he was assistant 
superintendent of research with the Army 
at Suffield, Alberta. His special work then 
was in the medical aspects of chemical 
warfare and in recognition of his contri-
bution he was awarded the O.B.E. In 
1945 he came to the Department of Path-
ology at U.W .O. as an associate professor. 
In 1947 he joined Dr. Collip in the De-
partment of Medical Research, later be-
coming full professor. 
Dr. Paterson's primary interest at the 
present is evaluating the validity of cur-
rent theories which have been proposed 
to explain the cause of atherosclerosis. In 
one project he is studying the levels of 
serum lipids in permanently hospitalized 
patients at Westminster Hospital. Serial 
estimations during life are compared with 
the severity of the atherosclerotic process 
as measured at autopsy. Eight hundred 
persons are under study with about one 
hundred and fifty deaths occurring to 
date. The results have been analyzed 
statistically and so far there is no signifi-
cant relation between the level of serum 
cholesterol, the cholesterol-phospholipid 
ratio and the various Gofman indices and 
the severity of the disease. Although six 
hundred and fifty more patients remain 
to be examined, the results so far have 
made Dr. Paterson sceptical of the lipid 
theory of athersclerosis. He has therefore 
proceeded on a preliminary re-investigation 
of the vascularization theory (i.e. recur-
rent bleeding from intimal capillaries). 
He is concerned with the significance of 
hemosiderin in atherosclerotic plaques, 
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with the impression that it results from 
recurrent leakage of blood into tissues 
from the rupture of intimal capillaries. 
This may suggest that the cause of the 
progression of atherosclerosis is a disorder 
of capillary fragility rather than a dis-
order of lipid metabolism. He has not yet 
attempted to evaluate two other current 
theories but intends to do so. These a.re 
the encrustation (thrombotic) theory and 
the arterial-lipid synthesis theory (i.e. 
synthesis of cholesterol by intimal tissue 
due to endocrine imbalance, vitamin de-
ficiencies, etc.) . 
Dr. Paterson's secondary interests are in 
experimental cancer and tuberculosis. In 
October 1957 Dr. Paterson was the only 
Canadian to be invited by the World 
Health Organization to meet in Washing-
ton with fourteen other leading patholo-
gists from five continents to seek a "com-
mon language" and an international clas-
sification and standard method of grading 
of atherosclerotic lesions. Dr. Paterson 
was elected chairman of this study group. 
Dr. Paterson also holds the position of 
vice-president of the American Society for 
the Study of Arteriosclerosis for the com-
ing year. 
Research under Dr. C. R. Engel 
Dr. Charles Engel was born in Vienna 
and is a French citizen. Dr. Engel re-
ceived most of his basic training in 
France, and in Switzerland at the Swiss 
Federal Institute of Technology in Zur-
ich. From this institute he has received a 
degree in chemical enginering and also 
his D.Sc. During his six years in Canada 
he has been investigating various aspects 
of steroid chemistry in the Department of 
Dr. Collip, whom he considers one of 
the leading scientists of the world. The 
senior associates assisting Dr. Engel are 
Dr. R. Deghenghi from Italy, Dr. H . 
Rosatzin from China, and Dr. R. Buttery 
from Australia. 
The important projects Dr. Engel and 
his associates are interested in at the 
moment are: 
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(1) An attempt is being made to prepare 
new compounds which possess hormone-
like activities, and which might replace 
advantageously the natural hormones in 
therapy. Also, by varying the structure 
of natural hormones, a better understand-
ing of the biochemical role of biologically 
important chemical functions present in 
natural hormones can be obtained. Some 
natural hormones have groups essential 
for their activity, and by carrying out 
systematic and logical studies, the impor-
tance of these significant groups becomes 
apparent. The ultimate practical aim of 
these studies is the synthesis of steroid 
hormone analogues of possibly greater 
therapeutic interest than the natural hor-
mones. That is, these new analogues may 
have a greater specific activity than their 
natural counterparts, and at the same time 
have decreased side effects. 
(2) A related project of great importance 
is the synthesis of hormone antagonists. 
Hormone over-production is just as harm-
ful as an insufficient production. The 
treatment to date has been, in some in-
stances, the removal of the endocrine 
gland as a last resort. In this respect an 
attempt is being made to produce a 
neutral antagonist which in itself has no 
hormonal activity, the administration of 
which might replace a radical surgical 
treatment, or a treatment with agents 
having undesirable hormonal side effects. 
(3) Another project consists of the 
chemical preparation and pharmacological 
evaluation of a new class of compounds 
related both to steroids and to alkaloids. 
Some of them may find use in the therapy 
of hypertension. In July 1957 the Scher-
ing Corporations of the United States and 
Canada awarded Dr. Engel $60,000 in 
order to aid the continuation and develop-
ment of his fundamental studies. 
Professor E. G. D. Murray 
In 1955 the Department of Medical 
Research was honored by the addition of 
a new distinguished colleague in the 
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person of Professor E. G. D. Murray. 
Dr. Murray, then recently retired from 
McGill University, came to "Western" to 
do post-retirement work as a Guest Pro-
fessor in the Department. Professor 
Murray was born in Johannesburg, South 
Africa, but went to England for his for-
mal education at Cambridge. He partici-
pated in military bacteriological studies in 
W odd War I, particularly in dysentery 
and the Meningococcus. He was awarded 
the O.B.E. for his wartime contributions. 
The results of his extensive studies on 
Meningococcus remain an authority to 
this day. Dr. Murray came to Canada in 
1930 as Professor and Chairman of the 
Department of Bacteriology at McGill 
University where he remained for the 
next twenty-five years. From a very small 
beginning in 1930 he built the McGill 
Bacteriology Department into a leading 
centre in Canadian Microbiology. His 
range of interests in bacteriology cover 
many areas, including work on the Menin-
gococcus, the dysentery bacilli, the Lis-
teria, the Spir~haetaceae, taxonomy and 
nomenclature, immunity and immunity 
reactions. His duties as Guest Professor 
are designed to provide the opportunity 
for further valuable contributions in the 
future. At present his main interest is in 
a revision of bacterial taxonomy. Dr. 
Murray's former colleagues referred to 
him as the stimulating enthusiast, the 
"ferment" who has kept the brew brew-
ing. Likewise at "Western" his present 
colleagues speak of his adding a great 
deal of "lustre to the place". Indeed for 
"Western" it is a great honor to have this 
scholar, educator and researcher in its 
midst. 
The results of the perseverance and 
devotion of these scientists in their work 
is one of the many reasons why medical 
research here at "Western" has reached 
such a high level in the last decade. Their 
presence here and their contributions for 
aiding mankind to a better, healthier 
understanding of life, are factors of which 
"Western" and all the world can be justly 
proud. 
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"If we must suffer, let us suffer nobly."' 
Victor Hugo, 1802-1885, Contemplations. 
"The extreme limit of wisdom is what the public call madness." 
Jean Cocteau. 
"It is the art of mankind to polish the world, and everyone who 
works is scrubbing in some part." 
"Simplify, simplify." 
"Nature will bear the closest inspection. She invites us to lay our 
eye level with her smallest leaf, and take an insect view of its plain." 
Henry David Thoreau, 1817-1862, 
Whn-1 I Li111d, and What I Li111J For. 
"Natural intelligence may make almost every step in culture, but no 
culture makes up for natural intelligence." 
Schopenhauer. 
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Alumni and Faculty News 
The Life Insurance Medical Research 
Fund, which is supported by 146 life in-
surance companies in the United States 
and Canada, has announced the recipients 
of this year's awards for heart research 
which total over one million dollars. 
Dr. A. C. Burton, Professor and Head of 
the Department of Biophysics, received 
$13,750 for research on electrical forces 
associated with the blood flow in the 
body. Dr. K. K. Carroll, Associate Pro-
fessor of Medical Research, was awarded 
$14,300 to study the relationship of erucic 
and nervonic acids to the formation of 
certain fatty substances in the body. Dr. 
Douglas R. Waud, Meds '56, also received 
a post-doctoral fellowship for study with 
Dr. Otto Krayer in the Department of 
Pharmacology at Harvard Medical School. 
Doug is working with the isolated heart-
lung preparation. 
Just recognition came to Dr. M. L. 
Barr, Professor and Head of the Depart-
ment of Microscopic Anatomy, when the 
Borden Company Foundation announced 
recently that he had won the Borden 
A ward for the group administered by the 
American Association of Medical Colleges. 
These awards, given by the Borden Com-
pany Foundation for outstanding research 
in the medical sciences, are distributed 
to recipients in each of nine different 
46 
classifications. Dr. Barr is the first Cana-
dian to receive this recognition since the 
inception of the awards in 1937. 
Dr. J. C. Paterson, Professor of Medical 
Research, was one of 15 outstanding 
scientists from five continents to attend a 
five day conference on atherosclerosis in 
early October at Washington, D.C. The 
conference was called by the World 
Health Organization and was conducted 
by the Pan American Sanitary Bureau 
with the National Health Institute and 
the United States Public Health Service. 
A major purpose of the conference was 
to study the present classifications of 
atherosclerotic lesions and to make recom-
mendations for a world - wide unified 
nomenclature to be used in describing the 
processes. Western is proud to have on 
its professorial staff Dr. Paterson, an 
eminent research worker and an able 
teacher. 
We are happy to learn that Dr. Tom 
Mclarty, Meds '52, has become a Fellow 
of the Royal College of Surgeons (Can-
ada). Tom is well-known to the medical 
students and is admired as a friend and 
teacher by all. 
• • • 
Contributions of news items are invited. 
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News and Views 
World Health Organization Committee 
on International Quarantine 
international Control of Malaria 
The World Health Organization Com-
mittee on International Quarantine reviews 
each year the working of the International 
Sanitary Regulations which govern trade 
by land, sea and air in some 170 states 
and territories. 
In this connection the WHO Commit-
tee examined the possibility of countries 
that have successfu lly eradicated malaria 
being reinfected by travellers, but de-
cided that it was too early to amend the 
Regulations and officially declare malaria 
a quarantinable disease. 
The Committee suggested that no 
special anti-malaria measures should be 
imposed on travellers, but that anti-
malaria drugs could be given to migrants, 
seasonal workers, pilgrims and others 
travelling in large groups as a safeguard 
against the reintroduction of the disease 
into freed countries. The Committee also 
recommended that more stringent meas-
ures of deinsectization of ships and air-
craft be adopted towards the same end. 
WHO and Smallpox 
The WHO Committee on International 
Quarantine reports that 18 countries were 
infected with smallpox by international 
travellers last year with 8 countries suffer-
ing epidemics of quarantinable size. This 
fact has resulted in a warning against any 
relaxation of vaccination measures against 
smallpox and called for the use of potent 
vaccines as well as correct vaccination 
procedures. Also stressed was the need 
for medical and other personnel in con-
tact with travellers to maintain a high 
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level of immunity by repeated vaccination. 
The deaths of some of the doctors treat-
ing tourists in the course of the infection 
has brought about this thinking. 
The WHO experts also drew attention 
to the advantages of dried smallpox vac-
cines for mass campaigns. Dried vaccine 
is easily transportable, remains effective 
without refrigeration and does not spoil , 
even in the tropics. 
Cholesterol Levels Reduced by 
Fatty Acid Supplement 
A report was made on the ability of 
unsaturated fatty acids to cut down on 
blood cholesterol levels by two researchers 
at the University of Saskatchewan and the 
National Resea.rch Council of Canada. 
The authors of the article, Louis Horlick, 
M.D., and B. M. Craig, Ph.D., reviewed 
previous studies of the relationship be-
tween dietary fat and blood cholesterol 
levels conducted in various parts of the 
world with general agreement in the re-
sults reported to date. Work has indicated 
that high cholesterol levels are associated 
with atherosclerosis. 
These researchers found in tests on a 
group of physically normal medical stud-
ents that feeding unsaturated fatty acids 
would depress serum cholesterol levels 
whereas a diet high in butterfat raised 
the levels of cholesterol in the same sub-
jects. Although the number of subjects 
studied was small, the experiments (7 
students participating in 5 separate ex-
periments) were carefully controlled by 
expert dieticians. The serum cholesterol 
was depressed equally by removing animal 
fat from the diet or by substituting corn 
oil or ethyl linoleate. 
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Out-patient TB Drug Therapy 
A U.S. Public Health Service survey 
shows that almost one-half of the signifi-
cant cases of TB were at home, the major-
ity with the disease in an advanced pre-
sumably communicable state. This prompted 
the New York City Health Department 
in 19'3 to adopt treatment on this basis. 
The program was to include all unhos-
pitalized patients who present clinical or 
public health indications. The results, 
although not phenomenal, have indicated 
that a program of anti-microbial therapy 
in clinics is an essential supplement to 
the hospital treatment of patients with 
active pulmonary tuberculosis. 
Antibiotic Prophylaxis in 
Unconscious Patients 
A study by a Baltimore group on 72 
comatose patients with no overt infection 
showed that no benefit could be seen 
from prophylaxis with antibiotics in an 
unconscious person. On the contrary, a 
greater tendency toward pneumonitis, and 
a disarrangement of the normal flora, 
seemed to be the rule. Routine adminis-
tration to patients with bladder infection 
due to an indwelling catheter neither pr;e-
vented nor ameliorated the condition. 
Resistant bacterial strains regularly ap-
peared. The universal conclusion seemed 
to be that prophylactic antibiotic therapy 
is of no benefit and is distinctly hazardous 
in unconscious patients. 
Chinese Medicine 
Several parties have spent time touring 
China within the last year. They report 
that the teaching and intellectual levels 
are of a very high calibre and any in-
adequacies can be attributed to gross lack 
of facilities. 
These men feel that much of the "acu-
puncture type" of medicine still prevail-
ing especially in the smaller centres and 
rural areas is due to the absolute lack of 
48 
physicians. The example cited was a total 
of 70,000 Western-trained physicians in 
a total population of 600,000,000 which 
presents a marked contrast to. an effective 
health service attempted by even one 
physician per thousand population. This 
leaves the farmers, who constitute 80% 
of the population, to be content with the 
same type of service given for ages--their 
traditional doctor, herbs, and midwives. 
The advantages of antibiotic therapy, 
although fully realized, are not available 
to any great extent. Penicillin is produced 
but given only in small quantities due to 
scarcity. Broad-spectrum antibiotics have 
to be imported. 
In conclusion these groups found the 
medical professional of China an astute, 
intelligent group, dearly aware of the 
great barriers to be crossed before all of 
China can possess the type of service now 
available in the Western World. 
Post-Doctoral Research Scholarships 
The Sister Elizabeth Kenny Foundation 
announces a continuance of its post-doc-
toral scholarships to promote work in the 
field of neuromuscular diseases. These 
scholarships are designed for scientists at 
or near the end of their fellowship train-
ing in either basic of clinical fields con-
cerned with the broad problem of neuro-
muscular diseases. 
Kenny Foundation scholars will be ap-
pointed annually. Each grant provides a 
stipend of from $5000 to $7000 a year 
for a five-year period, depending upon 
the scholar's qualifications. Candidates 
from medical schools in the United States 
and Canada are eligible. 
Inquiries concerning details should be 
sent without delay to: Dr. E. J. Huenekens, 
Medical Director, Sister Elizabeth Kenny 
Foundation, 2400 Foshay Tower, Minnea-
polis 2, Minnesota. 
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